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Heat, Q = mL where, L = latent heat
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Displacement, £ = t* — 6¢% + 20t + 15
. Velocity, v = &= = 3t — 12t + 20
. Acceleration, a = & = 6t — 12
Whena =0
=6t-12=0=t=2s

Att=2s,v=3(2)%—12(2) + 20 =8m/s
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w = a@ — Bt Comparing with w = wy — ot
Initial angular velocity = «

Angularretardation = g

.. Angle rotated before it stops is 25 [using
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Angular momentum, L = mvH = mucos 30H
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Mass of block, = 1 kg

Faorce of parallel inclined surface, F = 10 N

Work done against frictional force
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1000 kg




Total mass = (60 + 940)kg = 1000 kg
Let T be the tension in the supporting cable, then
T —1000g = 1000 x 1

= T =1000 x 11 = 11000 N

acpepmlieedn to onf 130 wme ofb tlhoec ku apsp eshr obwlonc kin w fiitghu

g =lo cc kFk =10 m/ as2 d N)is ipsl a

tsing. ( fu JdodpawfmorBeeerr ebl o r
n=0.1
\ [ 1 kg
1
2 kg — F
Smooth
-JJJ
B..0-05.5
éD. 2]

gfloal%ﬂithio unm: acceleration of 1 kg block may be

Common accelerat ion without relative motion between two blocks may be,
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There will be no relative motion and blocks will move with acceleration % m{s”.



Force of friction by lower block on upper block,
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Power of mg = (mg)(v) cos 60°
Here, v=./2gh
and h =1I(cos30” — cos60°) = 0.36 m
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Ly = mvr sin 90°
=2x06x12x1x1

[ As V = rw, Sin90° = 1]
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Solution:

Velocity on hitting the surface = /2 x 9.8 x 4.0
=98 m/s

Velocity after first bounce, v = % = 0.8
Time taken from first bounce to the second bounce
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From theorem of perpendicula r axes, we have
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We know that v, = 4/2up, where v, is orbital velocity.

K E. in the orbit, B = 2 Mu,?

K.E. to escape E = %MUE = %M(E‘Uﬂz)

= IMvl x2=2E

sfrabyod.sm tiTeiw mRtho ae isn cdoirm2Rb o irnefasttphieeocnt aiavmse eslyh m, oawaretne jr oiinia

2 wes S
;



L.2h

LA

W

3wl
4 R2Y

3u’L
A 8wR2Y

B. suer
8xR2Y

C.
w’L

Sorft$ti YiC io n:

AD.

wL wl
.&I = ey ﬂj —_——_—
' axR)Y' T wRY

1 1
gl = EKifﬂll]z + EKQ(L\Q]Q

Y (47R?) wh 12 1 Y (aR?)
T [4:11%2}’} 27T L
wL |* YA
"any] ('K=T)
- buw’L
BA 8Ri¥litdceacrnhegae ri se in temsseesrraticallpyerature, the Young's modulus of elasticity:

_1
_EX

27



inses su nchanged

BCirnsea
Sonlu. matBio n:

Stross
Young's modulus, ¥ = S — . .
atlre incR8%&es , strain also increases. Hence young's modulus
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aﬁ=a—&=uM=% _____ (i)
And AP, =P, — P, =0.02 = % ..... (i)
Dividing, equation {ii) by {i),
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V1pwg + V2p0g = (V1 + v2) peg

U1+% =['U1+E'gj%

= v1 + 0.8v2 = 0.9 + 0.9v2 = 0.1, = 0112
=wm:m=1:1
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We have AV = VogvAT

AV = a8, (3a)AT
Mow, 6aZ =24 [ Total surface area of cube = ﬁaﬂ]
Sai=4d=a=2

So, AV =2% (3 x 5 x 107%) x 10 = 1200 x 10~ * m*
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gnostAUlu.io remna: ins same for both paths ACB and ADB

AQacp = AWycp + AUycp

= 60 J :30J+‘&UACB = UACB: 307
As change in internal energy depends only on initial and final point

ﬁUADB = -&UACB =307
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Rate of heat supplied, % = 1000 W
Rate of work performed, ?i—': =200 W

Using first law of thermodynamics

dQ = dU + dw

du _ dQ dw _, dU _ -

laet uisr:e of body increases by 400C. The increase in
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o L AR _ T Va7
Urms = 4/ 37 @4 Vsomd = /31 5, —\/;

Degree of freedom is 6 .
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Here, Tinitia = 200 K
Ting1 = 800 K
Initial RMS speed = vy
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My = % mol, np = 3—12 mol

By ideal gas equation,
PV=nRT = Pxn

. Pa_m 32
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Let time from 0 to A /2 is t; and from A /2 to A is t3 From the standard equation of SHM,
= A _ Asin(wt,)
3 1

:’Pth:S].]l 1(1) —
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Using x = Ay sinwt again

A= Asinw (t; + t5)

=  tp =2t =2 x 2 =4sec
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Temperature, T'= 273 K
Molecular mass of oxygen, M = 32 x 10 3 ke
Speed of sound is given by
v — \/7117*1‘ _ \/m
M 32x10°*

=Aatiell Ero?g'%gs%w% wave is given by y = 2 cos 2m(330t — x)m. The frequency of
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A

Equation of wave is, ¥y = 2 cos 2x(330t — z) m
y = Acos(wt — kz)

On comparing w = 2 x 330

2nf = 27 x 330 = f = 330 Hz
[-w=2xF]

g/cm,a utdheieu telso 1nspuom mm

arfr3  1i.2dé60r4op N/oCfrd
AZ4eo. pAlaniss ieesr xh coeefl sdesx sectelaestcsiot ernolaenrcsyt r puornnedss eeorr

o0 k7 3
e,g=10ms |
12

-2

[

CB...
Sn. 98 Is.

A%u tCio n:



E=365x10"N/C,r=1pum=10%m

Poil = 1.26 g/cm®
= 1.26 x 10° kg/m*

Since, droplet is stationary hence weight of droplet = force due to electric field
= %7{'7'3']9.01[ -g=gkE...(i)

If n be the number of excess electrons in the oil drop, then

g =mne

Hence, from Eq. (i), %mﬁpou -g=neE

~ 4nr’pon g
 3eE

4 % 3.14 % (107%)° x 1.26 x 10° x 10
3% 16x10 x 3.65 x 10*
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According to charge conservation,

8q = Q..(i)

q

Potential of one small drop, V' = e
mEGT

Q

Similarly, potential of big drop, V' = ey

[from Egs. (i} and

(]
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= 4 x 10-12mg



=4x102x103g
=4x10 2 x103x10 ke
—4x10 ¥kg

Electric field, E = 50 N/C
Weight of dust particle, W = mg
—4x10 ¥ x10=4x10"N

Electric force experienced by dust particle,

F,=qF
F.=ne-E=nx16x10 x50

where, n is the number of electrons removed from neutral dust particle.
.".At balance condition,

Electric force = Weight of dust particle
nx16x10 ¥ x50=4x10"
o ) s

n =
1.6 x 107 x 50

. W
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C.- 4000(3 + j)NC?

-
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200+/2(i + j)NC

-
-

400+/2(i + j)NC !

Bonlsu. tCio n:



Here,

r= \/{ZQ = :B1]2 + (12 — y1)2 + (22 — 31}2

= |/(30)% + (30)* + 07
= 30,2 cm
=30,/2x10 2m

andg=8 x 103 x 10°°C

lalso, = (30i +30j)x10 2m
9 3 6

So,p= X1 X810 X120 (955 4 305) x 10 2
(30v2x 10 2)

- 0x8x10° x10 1

27 x 22 x 107 x 103

:9x8x102x3{i+3]
27 x 2/2

— 200,/2(i + j)NC !

x 30(i +j)

ff8r d. tIihfe ltew scaotant i aparattritiestt bilagabidstatleisntta dnicset a' ndc 'e a bnedt wpleae

K
fh2

4
0
g KdvKe
0
.12.v5dd

B
ADnsd. AVKVK

d4i9s. Eale
As. Flair=F(medium)

T
point charge of 5 x 10-9 Cis 50 V. The
0 =9 xhte 1 pp0+9NmchP2a' dC-2e) ist:0 a
(Astsunnrccetetoi,1f /'p 4P oniimefrhggtmial t a



DC..9¢c9 mmcm

B.93c
Ccm

An. 00.
Eolelsu.cttrio icn p: otential at a point P due to a point charge, ( K =9 x 109)

4

B. 45qq/e€0
N 10
éD. 3qq/ Bee0 0

Sonlsu.tio n:



Using Gauss's law, ¢ = —
Here, q = charge inside the closed surface

. g = T2

o

4q

citor with plate area A and plate separationd =2 mhas a
diheele neitaactanmapaap lfpl 4aa
Bap.aAc prnaclelde
tceutiaanFl coef doife tlheec tsryics tceomn sitf ahnatlf o t

(ass ascheowbnt wine feingu trhee)m w iisl If bilele:d
‘%"Q
E c = 3

K=fh3ep e with a
k =

7

%

TEITIIRELETT =
- sssmsssnsa=

-----------

d
AD.. 632 F
B ot
C.

Sogﬁutc ion:



We have, C; = % = 4uF

(-' == ==

f d-tit d 5155
- Acp

a1-4+3)
— 2 _6uF

t5h2t.0 Iung thh eth geiv berna ncicrhcuit, E 1

2 =E3=2VandR1=R2=4Q, then current flowing
ABis=E

A; == E B
| :
i ¥ RAAA AR |
"E
1 R?
.. 22AA from

&ohls eu.frroom AtB2\ a
. ZEro

Af n

B toB

ADC
Sn.5

tBgiiovne:n circuit can be redrawn as,




EiR; + EsR»
~ R+ R,

2x4+2x4
I nniintibdiimiuinlioe R 1,
4+4

i, ix4 168 _ 90

andRﬂ}: B+R; — 444 B
MNet emf of the circuit,

E'— B2 + By
—2+2
—4V

.. Current flowing through branch AB,

I=F _1_9A N : : :
isl eldky frém tzlgure, it is clear th at direction of current is from point A to B clockwise

C
r5e3s.o0 ilosnpta t.nhcee f oolfl othwei nnge tcwirocrukit diagram, when 3Q resistor is removed, then «

X!Sdi ﬁccggeaeseess
AD. rNesom nosf tshaemsee
SnuCneia

HTohleer teeio,quni:v alent Wheatstone's bridge network of the given circuit is shown in figure.



r tmh e iinmee affepottievn

ne reqssBui st aBn

Wibia.3uQaihd eeenr dduecalnecdne tw rna sBriD d b alanc tehd. cSior,c uit.
The p e/ sn eérdgd ;$amadadw rrr]p%ennt%’ggnggg ec(tjl,r3ma,eon smgoe t\
d5
ictrienagsesie rteo sis
2%
BOLl be
10...961%

A
AD 0.5%%

C
Oolsu. tCio

g%n, strentc: hing, volume of wire remains constant.

V=Alorl= =
v V 1
R:pi:%: ,'Z”q — :ﬁ:‘D‘
AR _ _4AD
T " ereBsis srtegsmgctea nofc ethe6 wOQir eis w m ilel Ibteed and drawn in wire o

1

A556.6.n wewirQ f one-fourth of its length.



A. 46 1040Q

DB.
LonsgPltAQ

uion:

S

Initial length = 1;
Final length = I3
Initial area = A4
Final area = A,

. Volume remains same

LML = Asl = AL =A2]T'
—:"41-.11 = As

Initial resistance, R = % = 16012 (given)

Ar6 i rnFe isnveetr iheesrlol. sTu ehgahecnluditatoteefe kehrteaetréidl b @R esedderan)asitenuealaed
bur. tc saen
B.12

C..//52

AD.11

Sonlsu.tDio n:



teh olrfo esa, ngc hheaahesd| mE

Gntasedtrmelums,r e¢usibrstgé(r9r'clasa1|%=naor%8m:re

In parallel, current through resistance R

I’ E ak _ &E

%|R T r4nlt T r45R

According to question, I = I’

. SE _ SE _
S-%iER = R =~ T +HR=r+5R

_ R
BipE = T aﬂt%h eA pBo cianrtrie P ass a s chuorwr enn itn I .f iTghuer ee. nTdhse o mf tahgen v

Bs1 ardbidgh w
&n7g. Tlehse t r

0> .
'y i |..‘ V:I
B~ #
y
AV :
pol . :
5 (sinfy — sin fs)

A. B2 (sin 8, + sin )

B. %;[cus 61 — cos fs)



%— (cos @1 + cosfs)

Bon. [su. tAio n

A
gnhdes m oa:f gthnee twici rfieesl,d m aat kae pso ainngt [Pe dau aen tdo B a (csuerer efingtu craer)r |

whereﬂﬂq is the distance between the point P and wire.

B = =(sina — sin f)

In the given problem, &« = &y and 8 = f.

B, L . . . L .
B = 3q(mé —sinf)  Jseditiwus s icr raeo cissas:r sreiecsti ao nst. eTahdey r cautiror eonf tt I

BB tAMHA rimoanlygd ds2tiarsa tfrirgiobhmut t weadxiri ase ¢ oorffo trsh
u

:1.4sC



Moalguntieotnic: field due to straight wire,

S
g_ wl

27T

Magnetic field at 5 is

_ !
Bafﬂ T 2x(af?)

B
. Dap 1 4.
E=1=1:1

—}
] ] F 1(l and magnetic force | F gl)
m590. vTinheg ewleitcht rvoesltoactiitcy fvo rccaen be writtaoting on a charge g

— — — o
F,=qE,F q(B x V)
aon [su. tCio n:
e —

Electrostatic force, F;, = qE

— A
Magnetic force, 2 =a(V < ) adius 0.5 m , magnetic field is changing at a rate of 50 x

Z:gl%ﬂl%{%df %ﬁooleannoe(ﬂectron placed at a distance of 0.3 m from axis of solenoid will be

.3 xx x 1106 10mmO0 m/sfss2

6 =2
g.212

B



109 m/s2

An.R2s%A
heec tchan

Yoldi e. . )
ofe Cnpepfatlon of electron will be

ging magnetic field induce an electric field which will accelerate the
arco
a=%2 [ F=gE

m

To find electric field E, we will use Faraday's electromagnetic induction.

dg
emf,e = —~(B- A)

where, B is the magnetic field and A is the area of cross-section.

— _4.88 _ _ _2dB
£ = A T wr =
i _ _ _ emf e
Now, electric field, I = e
_ = dB
T od de
; e art dB
Mow, acceleration, a@ = e

_ 1gx1p ™ 22

T 91x10 ¥ T
0.5)°
>f<(([l3))><5{]><1l:lﬂ

s i 2 . ..
=10 acnntad nc nocue-am txobi aetlhr s eoo sfl eetnulfor-inindsds pu oecfrt s auannm

raaltv. eoTreddnrdeidb2trdge tlwo
A.ihoa onil, iersre: sapnedc toiuvetelyr. cTo

h "
BE
iz

T
& =

C.™

Mo ﬁ
mn rf



mna
Tonhls. D eu triao tne ;0 f mutual inductance is given by

B.

M = poninsw mj ._(j)

The rate of self inductance is given by

Dividing (i) by (i)

M_m
=i

my

—

tf6ih2eel. d Alo o rofep 4c dt Tau n.r gTinuhglea t rlholioosop tp iim so erf e limesnogvtehd 2 f.r50 mm

BBA—++122 VVV

A. -
Sonlsu.1 VtCio n:

63. Find the average value of cur rent shown graphically fromt=0tot=2s.

. Changein flux o A
Averageemf: e = —Fme —E

e 0 [4)<[2.51>;2]| cos B07) _ssprpor




ADC.. 153 AA
Eonlsu.AA tBion:

40

From i — ¢ graph, areafromt = 0tot = 2 8, we get

1 1
=§x1x1{]—|—§x(2—1)x10

=h+5=10A
Area (i — ¢) praph 10
.. Area current, i,y = . ( _ ) grap =__=5KA
time interval 2

wé4di.InXan=aRcc=
ir XcuC.i tIm, apne idnadnirccettoarfjdah:diag@sistor are connected in series
BARZ¢R?0 P =

ADC...R
Imols.v C2

puetido ann:c e in LCR circuit

Sn



Z=y/(Xs-XcP+R -Xp=Xc=R

. Z = B5|y0teeQr i.ns Ta:htien gti mvoel ttaakee nV (fto)r =th 2e2 c0 u rsrine n1t0 tOot rti sveo flrt oi

pl6o5ea.d kA on aal g
C....3mvf
BA a5

AD. 7323%ns
.2ms

Egsnlg!trl%io ng hna: If to peak

t=T/6

W S G SN
t= 3 = 3% = S0 — S0 — 3-31mS

Herew = 100xtad/s ¢ (itiosrta cnocn es. is

obfe dt wplaisepelnea sctehomef recainadtp cauuc

EBréfﬂgi@b%égdkalyﬁ]tﬂe s€hadjifth eselonef cthttrwet cov fcraieilulcued lar ey

mxs"*
c

AD 525
Son lsu.697 AA

.6
tCio n:



Given, area of plates, A = #R* = 3.14 x (0.1)* m* and % -6 x 1[}”%

Displacement current between the plates,

dg
Id' — EUI

N dE Ldp L dE
= Ii EnA(E) [E AE]

=8.85 x 10 "% x 3.14 x (0.1)* x 6 x 10"

éVl.a{ﬂEﬂlb%E?tﬁreormmaeganbeitliicty w oafv tehse t raevdeilu imn aism 2e.0d i.u Tmh ew riethla sti

.. Th
a1 °
r e m
D...
A. 42

Sonlsu.tDio n:

c
e

=

B _ 3x10®
= 1.5 x 107 = T

=?2€T=4ﬁ'f'[‘=2

:2plwaner ocof nbticainnivnegx t lheen sp riin Pc idpiaolp atxeirs. .W Thheen r aitt iios ocuf pt oinw

bé6y8 .ako 0 S

CBA...121:41

E&WLﬁE‘PiﬁO onf: equiconvex lens = P



ieP= % where f is focal length of equiconvex lens.

eensn)gtthw roe msaminms estarmicea.l h
tiee e ppoimpganive sleste, Incsm(ivelinats osh ifso cut  alves by a plane containing

1
PP=-_=pP =P
f
PJ'
i ;
- P
= JBreP_te

6thb9sietTdelmn laceegn nsh etfyotwi fnoegce apnlo tlweridgp doekutftekdd fetegyiytoadd pateoo ad
. f
A8]

58 o2

gflr%)&lgnt(:iiofyni:n g power of telescope,m =9

fo
I—Q

= fl} T gfc---{"';)
Distance between objective and eyepiece is given as

fo + fo=20... (i)
= O9fe+f.=20
[from Eq. (i)]

~  10f. =20

= fe=2cm

.. FromEq. (i), o =9x2=18 cm
Hh_1B8 _,
fe 2



Avad@deny nioc parimteioddenl aiosdf 3 jtuOhs ect mmtee.l enTsc, eofo pfroe dgeatsvee2lef,r nwagcittll
CB.. 3200 ifeccmm

Bohko5anmtAio n:
D

A fﬂ +fe = 3{]

And magnification, m — i—”

2=2 = fo=26=fo+ 3 =30..f = 20cm

p71o. If ted d bisyt aa nccuer vbeedtw meiernro orb ijse 1ct5 a
cnmd, itthse t wfooc atilm leensg mtha ogfn tihfiee dm virirrtoura
BAr.. 1d0|%cnq1/3e C

ccra]’[Cio imn:a ge is magnified. So, it is a concave mirror.



v

(15—u)
U

2:

2u=15—u

Ju=15=u=5cm

v=15—-u=15—-5=10cm

Bymirror formula,

s oh puee tir nffrotoermnms eistdlyi t isan ti asa moe

d71.i23f.f3 eY ro. eTunnhcgee ' msb deatoxwuimebeluenm stl hiinte te lexingphseitrt ycimo ims
Ap/4id,n iitus omn othf ree sfcrraecetinv,e w in

gB... 100/2/

AD 3In.2s100/83

Solu. tion:



Given, path difference, Az =

Phase difference, ¢ = (3X) x (Path difference)

a b

2%
=3 X

=3...(d)

itis given that, maximum intensity is Iy. So, intensity at a point on the screen, where phase difference ¢ is given
by

@
I=1 o e
|:.|30\S(2

w2
s
2

()
b

2

=1y x cosz( ) [ using Eq.(i) |

Ty3h.21.wn08v mS

BA..Bx0wdeEn,qmoff iinbisgetho atm nudast esidce cliiosgnhdt foanitiésear Inlbytai@sespbEmatgen
DC. 7659

nn

An. Nlen
mm

PoolsB% sgijttﬂié)genn .0 f first bright fringe,



AD
wn ==

Position of second bright fringe,

_2AD
RT3

20D  AD
h=—7"

d d
AD

Yo !"1—?
_ (- w)d
D

orA

Substituting given values, we have

0.552 » 1073 x 2.08 x 10 °
A e
1.8
=639x10 " m
orA = 639 nm

Tan.Abmankuseapryor wefraaodvmireackoh fut fheeiire seat bioet m dareiel th ad gl htbprdiee s2teifd nof o whitda
gh-A43550

C...6
u.0 Ao

o

gBoolsndtio itino:n for minima is d sin © = nA

For Ist minimad sind = A

sing=2-2_1 .93

i Spfeagp%%@ ﬁfeﬁéht whi ch cannot be explained by Huygen's construction of

Ra.BiiRgafffrroleacct ottiiooinn



fnsp ectra
Ben.Mstac to
7rho.n Wtpiro iso p:

A

eu n
S . Tcd eenn tths

Acob mplhetetstapidomirahcdnnot be explained by Huygen's construction of wave
f rrizae hi.

Eo pio eo ann tghlee sbuertfwaceemptdir eecfniteefidetaddde dra ryasy iiss

.

B. 191200
Aonls8utBO n

A7huleoscri’[do,eidn: g

S

Wpthao.v Weeenlesgie @uvd ' Badaetrinsee nredfilceucltaerd t roa eya icsh c oomthperle.tely polarized,
© =&t hfrisigc:u cruer srhenotw (sI )t haet tcworor edciftf evraerniatt iinotne onfs iatpiepsl ioefd
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78. Trat ohctzchpniceserolipiHimmhptmetia g sugmMMMTer‘rMmmdw pes)ge ntog
n

1

Alightte n wm
Aof.

D..400
BB21BMBmmm

SonlsutCio n:



Energy is. E = %

1242 nm eV _ 1242

=— = nm
A light is incid®nt on a m etal surface the maximum kinetic energy of emitted
si hh

Reltéohe lyi fgohf tigihght t

B.. vcayn
ADveagygwwrriittiebSieipsie

C. g ruslaerelyd ofc

T
§PaL[|tB.x . 1Kot.nE. e k=ihv
onis

S _ cntoerrgyo oMf aax f.ree.Ee.l ecvtrondoubles, it's de-B

Ach.anlfg ehsby n tifbefi- cfa ey

roglie wavelength

/2
CB. 2.
D. V112V
2

done}s-uBtDri oognl:i e wavelength,

P 2m-(K-E seiMlE VEE

" A
hals Weahmicah Woaftehlee nfogltlhow asin tgh etr sapnescittiroanl sli nofe Hine +h yiodnr owgiell

n ton
— 2
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ton

be oftle se

=

Bén. Nso

A reatlu. Ann ttishoie n

tiotrna fnrsoimﬁghtﬁarg??gellﬂgydmgen atom (Z = 1) gives wavelength A1 for

Here, A=A, Z =1,m=mny,n=ny

-R(4-3)

Now, if electron makes transition in He*ion from n4 to ng and gives wavelength Aq, then

- (3-3)

Giventhat, X = Az

1 1Y _ s R
_}R{E_ﬂ_?) R[(N?::]’ (“1)1]
On comparing beth sides, we get

T T,
ny = andny = -

The value of iy, na, N3 and 1y must be an integer, as they dencte principal quantum number.

of2 n. 3Treddte = 4 aatoemle nisg:th ofo Bna ilsm sear ssefireide.s to the shortest wavelen

8If steirABitl[bertﬁmmgiugset PWYEN C ti

BA. 14L::1ma

y
C..1:42



tA
)Q/cglaisuveilo enn:g th of H -atom is

S

1 2 1 1
3-8 (F-3)

1 03

Shortest waveiength for Balmer series:
1 _p.2f1 1

Xy s (2_ %)

Shortest wavelength for Lyman series:
1 2 i 1 i

TL = Rz (? = E) ....(ii)

Dividing eq. (i) and (ii),

A M =440 m excitation e nergy of an electron revolving in the first orbit of

BBgd5Tdhgee mn iin

S
ADC..,E)léB%\Q
v

Eonnls3eu.rtCgioyn o:f electron in nth nth orbit

S

13.6eV
E — e e ]
T n?

Excitation energy of electron fromn = 1ton = 2

E=-136(% - | = -136[4 - 1] =102V



:d a teonmericg ym taos rse omf oCve a i sn 1e2u.t0rOon0 0fr000m u a Cnd, tihf amt aosfs oCf
612 613

BAZ24.gk luT ihre 613

DC.i6 MeeeeVV V

Son992MM¥1
.46

A4lsu. 5tCio n:

oG+ Energy — ¢C2 + ¢n!
Mass defect, Am = (12.000000 + 1.008665)— 13.003354
= —0.00531u

.. Energyrequired = Am x 931.5 = 0.00531 x 931.5

A8Y The R us having highest binding energ y per nucleon is

30
ke
B 8 PP

ADg He

Tonlsu. Bn:

Buhcel tebioii nodf imnga sesn neﬁl{s%n[}@r%%%rﬂf}na T;}?&&geﬁqoc?n

- ependent of the atomic number for
So, 26" has maximum binding energy per nucleon.



schtowun uint higen faigl uYr ien. the given combination of gates for the
giév.e Ind einnptiuf@s tAhe

8 4 acnodrreotp ts

g&ilsu. D

venti ocnir:c uit can be shown as below



Output, ¥ = (A)(B)=A+B=A+B

The truth table will be

)rms are shown below.




ate

BE..MOB&Xdfle@gat
A.N
Sonlsu.O RtBio n:

Output ¥ = A-B=A+B {ByDe-Morgan Law)

nY=A+B

This Boolean eprpigioe sp5esil W GeE whe n operated in the breakdown region works as
rrer gulator

BB..a nAdaremlstcpeillrlis
AD. aa veotaifgieae tieo

Snls.r cn

8Ino9 tutC. hideioe bnrteifayk tdhoew long riecg oiopner, aat rioevne preserf boriamseedd zbeyn tehr

B
CBNR

B.. NAO.NOATDN D



Sonlsu. tBio n:

Y=A4+B

I
B
|

a]

50,Y=A-B

VOEGL BRI AES & acmlaela icipnoe isrnc icasil:dee d s iwviistihon o
(n +fa 1 v)ethr ndiievris ciaolnip oefr v iesr engieura ls ctoal me, tuhnei tlse

0]

W 3

gﬁi\élu. Bentio 1n M: ain scale division = m



nMSD = (n+ 1)VSD

= 1VSD = -2-MSD

n41

Least count of vernier caliper = 1IMSD — 1VSD

= L.G:m—m(i)=(1— n )m

1 n+t1l

m(32) - ()50 ()

Chemistry

27urCeio sf [ 4Asgs oufm mee itdheaanl eb aenhdav 4io.4u gr ooff gc
Abel L gz rcaesmsuedre f liansskid ceo tnhtea ifnlass ak m atixto

A2Bttn. 4 6 . 2 2 .1 aaattm m
B

Sonlsu. tAio n:

no. of moles of CHy (ny) = % = 0.25 mol

no. of moles of CO2 (ng) = % = 0.1 mol
Total no. of moles (ny) = n; + ny = 0.35 mol

.0 atin

t
ression, the con c

P = L35x008330 _g
Xp

2f.I‘IIt1ma/r/qlﬂg[hiia:dmred?e ofe entration of a solution remains independent
BAo

pc ERIGHARHY Yty



ARTtoliio

Bnlsu.D

Vi atyn:lit-yM seo tlevermnt. in kg

M b dnede pdbpmiibasdbigeragoaltufnum
=3.1 l e atroem. that has energy equal to

—R
ergge cnoenm$hiyerp TH is (where, RH

86&

DC...

En. 59 ols.u tDio n:

A

The energy is given as, F = % .. (9)

We know that,

Whenn=3,1=10,1,2

(3s, 3p, 3d sub-shells)

Orbitals present (i.e., degeneracy),

33=13p=3,3d=5

Total number of orbital present =3+ 1+ 5 =0

and opfl amnaks cs o(nms)ta ins t10
IS
4.h Ief nth, iet sd vea-blureo ginli ete wrmavse olef nitgst hm (a3 tisgp maneiceity.
m

1 /m
A, 10 h



LonEE'%la?é‘W: avelength of given particle = x

S

Velocity (v) = 55

Using wavelength formul

o IV
mu
- x — h
m (55)
100k
=
z? = mni
T

h
= x=10,/—
yy”bofr sbe itc oonfdL iorb o

tomis-5.45x1
?ogen a -19
Ab. iy ®onfe frg it 5, 1oitn (fihny Jd)r 0 J.Whatisthe
t11100-17
- ..9966422

éDn. ——-353.9224 xxx x 100-17-18

Solu. tBio n:



E, — —13.6 [n_ﬂ eV
~ By —-136 [f_] eV — —122.4eV

= —122.4 1.602 x 10 "} T 15t h9fBea%0if0eAt...ic setnriek regsy ao mf tehtea el msuirtftaecde p. Thh

Bif AaMb dondod VeV hledsa)

-34

.6
Son 08 .OeeVVV

BD..

.21
[su tCio n:

A=3000i...=3x10 "m,¢=2.13eV
KEE=hv—hyy=hv—¢p=2_¢

(6.626<10 3 x3x10%)
- 3x10°7

— {2.13 > 1.6 5 10~1)

= 10840~ _ (3.408 x 10 %)

— (6.60 x 10-1%) — (3.408 x 10-19)

=3.192 x 10 ™ #|= @ifa¥io vgtterieonvinye,t ntisah fr ble omydn:i ftfhe ear evhnaeclauet ee V do f vfoi |

EBA..Aokasttmse , wprtea saotf )a v hebaleertngwgeet aehnn ad ts wsmooa
ellbea vpe e e



Bnlsin.

hA%%%/Hgg ctn.r:on of charge ' e "is passed through ' V ' volt, kinetic energy of electron will

h

Vam-KE

Wavelength of electron wave {A] =

h 3 W
A=-— AV AT 2meV
positive, when

A8. E| ecagabs ifif@nstiot
Od@ﬂﬁnggees itridbt@p O 2+

CB chh ss

balgiEpio -

S

Oc 2-
pHscie, sO-+asemyggentort ghtidgrenatghalplictattiees o smngog%mlmqghcage is

A.gfaILﬂ]etievo

ie.ee 2

in.34...) 0 f N3-, 02)— and F- are respectively.

AD. 11.37634b0rdaannddiil
71 ..406

g 11.701 aanndd 11d1

Onui[é.ééo n-



8de3c-FifeeDda2gdieh F9 i)n .acrree aissoee ilne cmtraognnicitsu (d1e0 o ef ltehcet rnouncsl)e aspr ec

GBrimonitra 40A ... 1.36A...

encua) ri sh cyodrrroegcetn. bonding is found in

A10Epop pioh(h

--niitr‘!?r‘%’?rr?m”1000“l

000

AD. pent

B0
'Irgrqemhesa-mniomi-tn oro:tpcruhopleanhroe hnl,y ohdly,rdporg -oneginter bno

Binnt lour o ponhfd eOinn -ogl pHarn ogdrd opuuhcpien nagon ald, s ionixxt eymrgm

i setnrtnu.lie

ctureis,

e
(o-mtrophenol)

amolecular hydrogen bonding ) ) -
Intramolec g e he central atom includes a d-orbital contribution

Aiﬁ;he hybridisation schem
3
B..PCI3



SoAl§aASe

DC..
A H@tio n

paiirs lince:carw
Trhheu sss,ot trhisupinitgh ecqeatraotindergoing sp3d-hybridisation and three lone

d-sorttboointa. | contribution to the hybridisation scheme.
uct sutyrreuncst,ui@ldntclrude pinoe iaim

sH2Sdw sit on3

PCL3 sthe?2 f-yeollobwi sidnipgeeyabm saphn y- hespyebcrniiedsipsa heir. adv we sitahm tew mo laog
F 3_
s Spctuhr irs idise loe

Inis fS
(DLMNr2i+ 33++

((Giiivii)
ADis2%¥nen T3i+++

(vwv)i)

b1

RC... 234



Amlsu.Cotnio gn t:h e given species, Cr2+ and Mn3+ have same number of unpaired electrons.
Bon

A13. 4. The spin only magnetic moment of Fe3+ ion (in BM) is approximately.
Unpaired electrons, n = 4

= +/24BM

Elelucttrio onn:i c configuration of Fe.

Sons.C

s6Fe = [Ar]3d°4s®

Fe'' = [Ar]3d®
Number of unpaired electrons, 1 = 5

Spin only magnetic moment, u; = 1/n(n + 2)BM

Hs = 5(5+2]

Hs = Vxﬁ
s = 5.85BM or p, ~ 6BM

B%é?tohnic hre opnuels oiof nths?e following compounds is having maximum ‘lone pair-lone pair’

¢t~



A. XF2

Bonls.eu tDio :

%- eldr .uanas

othteheF HefFrieael ploonseit ipoanisr sb aencadu tsweo o bf ownhdi cpha tirhse. yT thaec eth mreae:

ving one mir-bond and maximum number of canonical
Afo5.r Smse fnrotimf tthhee fsoplelocwieisn hga:

CB.5002”

3
D.02
Sofgl. D

tio n:

C — /C
()/ \{'J O’/ \O

B OCINonCs irucvures

[SBrFd

5

F 6]3-
g--CF6

Bonllgu.Fr tD5io n:

A



(a) BrF,

(¢)[CrF,)*

absorbed in the cyclic process shown below?

OnmnJJmdD

B.55m5

AD%11
J

ccauo cto rycndil:nic g ptoro

Alnon
s i lasw,in otfe trhnearl menoedrygnya cmhiacnsge = 0

1cset
S



AU = Ag+ AW
As, AU =0, Agq=—AW

From the graph, work done = AW = Area under curve Here, area of circle = wr>

2
—1(252 5) =rx 10%

D= IUL]':"rr'ofsso X iast -2n0 eOnke Jr/gmy oolf. XTh, eY b oanndd dXiYs saorcei ainti tohne e rnae

t1h8e. Tohe baotniydin b w.5i:l[1 b. eAH for
A. 2 fOrm

AD08RRAOkHypmm
BC kJ/mmolll

Sontmoe nb:o
otlion energy of X = a kJ/mol

2

F&ﬁe' BXndaiss Ky s5m

kJ/am ol
an%fg B(EX0=YY)2

Given, $ X5 + Y2 — XY, AH = —200 kJ/mol

ArH = BE( Rreactants ) — BE( Product )
1 1
AH = {EBE (Xa) + EBE (¥2)| — BE(XY)

a 05a

—2{}0—54'—2——3
200
@=g5s = 800 kJ /mol

llowing relation is no t correct?

B1ANKB AhU 0 -f te
ASUH =svssty &+45 W hPA Vfo



S

Haﬁﬂ,'&jz AH -TA
A =lsu.
BH=UA+n:V
20H = AU P (PA(BPy

s +t+an dAaVvV

)e afitn ciotinosnt)a nt pressure

Acon(sa tgnan) e+rgt) By( (sA),G Kc) =fo r1 tOhe2a ftollowing reaction is
(AK(s.)T= +heU 0
15 Jl(ibaqri)duGbhee+
eqBu2+i

A.c

- COABOkITT kK3

D..
B
C
A Bti

A +lsu.%

son 27"

2++B
—o F8.3RT InA"? 8
(Rolm. bh. stg{’fooomx Knn f sbt

c2ombuuels 4t kd ot obeg g sneF @\; pairnéed% sH9u krOeJ() mwLoilllG- blive ae:tn
JK bo(in ton ) 5haCt; hheeaatt ooff

c C Vv
olo)

13985587 4™

66

aolv 6tleud¢snti k

A...

Bn. 3-5.3D26 7.6

ADC
0



Solution:
CoHs (1) + 3 02( g) — 6CO2( g) + 3H0(])
Ang==6— 1—25 = —%
AH = AU + AnyRT
= —3263.0 + (—3) x 8.314 x 10 ¥ x 208

— —3263.9 + (—3.71) = —3267.6 kJ mol ! . . S
Rl ™% ree expansion of an ideal gas under adiabatic

202dCihthidoms &dr thiee feooih oowpting: for f

Ac ,w=z=00l
B.g=== 00 OA 455 0°
AD. gs.=0,AAT

AoltDio :

Sn

FoUr u =a aqd n+ia wba tic process,

n of ideal gas p0 =0

FAoUr =fr ewe =ex —papnexsAiov




AsAU=CAT=0

e is not applicable to

B3 FHg@shasgedli p2rHinc
g (Is(gip)lL
DC.N2(gg)) ++ ++ S 3(OH(24@y ) F eS 2 2NNOH (g3
AN(2
L-Ctho 2
Sonlsu. B

liaetnne:cli

exe ee rn eggiibipllee c ihsannogte a ipnp cliocnacbelen ttroa ptiuorne d suorliidnsg acnhdem lig
4p.er

. Kp .
2 The ratio e for the reaction

COg) + 302 = COxg) is

1/2
B..(RR)
ADC.1

Sonlsy/tDVRT



CO(g) + 302( g) = CO2(g)
Kp and K¢ are related as

Kp = Kg(RT)A%s

1 1
= Ang=mnp-—ng=1-15=—3

k| =

An, for the given reaction = —

o K 8
A25¢H. M¥e pH of 1 N> aqueoOus solut ions of HCl, CH3COOH and HCOOH follows the order:

H

BDHCCH GIOCTIHDMO OGN HCCll
CC3

s.HC3Co

$Sotrlountienr: d, higher the pH .

HCeenl sigtite HedtGHO g@hvaec teGeHi3E0m satch we eoarkdeerr the aci
Hh
. ix.1u=HerHLOMOpH 60 oH
mcé6id 2C00e0  a a2@+i€eldQt. Ccaidlc iusl amteix tehde w coitnhc 5en0t mraLti oon p ooft paosstait
5“‘-3 0x4fH. 810 0.1-5

A’[m o f ‘

CB..0.M

AD?rOgsz.Ld\g%BZM



FSoolru atnio anc: idic buffer,
s it [ Salt | 2
pPH = pK, + log TAcd| |n{%f

olution = xM 20 mL of 0.1 M acetic

0 m =L 02f00 nxc e.1trt
beceitd thexMOnot malismaveckrtassiulondetate s

a 50millimol

= bz milimol
pH = 4.8(Given)

Substitute all value in eq. (i),
48 =—(logl.8+10 °) +log L

2
log 25z = 0.06
27. WHati8-MH&stoichiometric coeff icie

nt of SO2 in the following balance reaction?
MnO; (ag) + 802(g) — Mn** (ag) + HSO, (ag)

ic solution)

éﬂ?%% acid

Oon2 xls.iu tAdaito ino:n half reaction:



SO,( g) + 2H,0(l) —» HSO, (aq) + 3H" (ag) + 2¢ ... (i)
Reduction half reaction:

MnO, (ag) + 8H" + 5e — Mn*'(aq) + 4H,0(l). . . (i)
Multiply eq. (i) by 5 and (ii) by 2 and then add

2MnO, (ag) + 5502(g) + 2H20(1) + H' (aq)
— 2Mn" (aq) + 5HSO, (aq)

Thus, the stoichiometric coefficient of SO in the. above balance eguation is 5 ..
Tl \iTsita eidHai8M Y ois r.eact comple tely

icoidnice mqueidrieu
umof M8K 04 so
8thVo. 2l m5.0¥¢4MF080S
i’fis.oom s r
B L
6D. 15.00mmL
ToﬁlgBiué.i(blna:n ce ionic equation for the reaction is
Sn

MnO, + 5Fe*" +8H' — Mn®' + 5Fe** + 4H,0
From the above equation it is clear that 1 mole of KMnOy4 = 5 moles of FeS0,.

Apply molarity equation to balance the redox reaction

MV
ny

MVs

(KMnOy) = (FeSOy)
2
1xV; B 1 25

TR R i
1x25x8
Y= 4x5

= 3 =
re9a. cWtiohn!e7h 81 tHe 3118 ~n%%il]smojr“]ly a redox reaction but not a di sproportionation




3+4+ PH3

R-- 4HH3RCEoiG2HaBPHO C201 -+ 23Na2
Bﬁo 2 2 2 S2CHIP2 +0 4+S0O PH

2 23
Tonlsu. +3
4 2 3
AD
thte,[IS%anc:t
Eshaeus,o itf Pis i foarn P 222 2 ivolves change of oxidation
orme 0 +do xtzoiSArPe3+Oa3Clct aionnd bthuaCt tn olof +t Sa fdroSCismpr [+04+po t 4Srot C

| hsaeinoer rheycdt rsitdaetes mweitnht ss iagrnei ficant covalent character

Ho.ﬁﬁﬂ%ﬁmﬁdﬂgmplt@%lg ﬁﬂv(\éaH re
I ftgyymn u-lar feocri sce h vorroymdiitudmees h ayrder Lideew iiss CbraHses

ITEei, Thec
AIVII.

y h
CB..I,I, I VIIVI o onnly
nolnylly

BondlsIu.l,IVo

intCion

y:d rides are not volatile as the strong ionic bonds keep the constituent ions

ste hsetra.
Tohgleh

i t.

TlheuU¢Htpe@$ﬂm5ecbeinnrsctglgﬁ?lﬁs?ctl'i(r:nl_llélC(?cngélsraCt as pH - neutral species.

E



a3cli.d Iinc ,w alhkiaclhin oef othre n feoulltorwal imnge dreiuamcti)o?ns of H202 acts as an oxidising

(i) 2Fe®t + Hy04' —
(i) 2MnO; + 6H" + 5H209 —
(i) Iz + HoO9 + 20H™ —

(iv) Mn?* 4+ HoOg —

,(i0))
n 0(.((&11?13( ivi(iiiiv) )
B
)
Lgns'%q[l%rcj%;[@ plete the reactions:

A
S

(i) Fe*'+4 H,0,— Fe** + H,0

(i) MnOg +H +H,0,——

1 Mn?* 4 0, +H,0
(¢ii) 1, + H,0,+ OH »1 +0, +H,0
(iv) Me* + H.0,—— Mn* + OH

ng20 a2g, eanctt sa amso onxgid tihsein fgo lalogwen

...SbHHhBN
33
A
CB
aon#is3Cion:



from NH to BiH but their reducing character

.r Tehatsee cso rorewcnt otyhrdeerr oofu mp.ee lting points of the following salts is
TBwmbili dty of hdr gides dcreases

3i _ .
LiC] Lil Ll
[ |1 1]

C.II > I>> IIIIIII

BAS{I SII> >
III >> 11

Br.]IEI he

A.

latlili t: o : o
mBtelatlilineorn eedlet i ncingv d paeoleteinrttg ceofhn atlirthaiutemr asanldts h

A4.S. Whgcpn shienHba tchemyito fohnlelo @vrdamelgrle or iisf sums
mho ai

3. CSaiiunisataramget

D.. Sooddi
ésoldcimm lsaturayrla steeu Iphate

C uu
SoodlitDuimo n s: tearate is used in soap and sodium lauryl sulphate

Snu.

5 ON D —-— .
CHs(CH2) 10 CHz — O30 Naiti8 A3 iR AT Kt rate gives

BBIHijiEm),rO&%a,NNOeco
2

N2



An.L2DO, 02, NO2

Bolsiu. tion:

A
LiNO3 — 2Lis O + 4NO; + O

rngtfe%eometrical isomers possible for the compound, CHCH = CH -

Bﬂhiﬂejﬁmm%iuﬂian
3
cC B ... 3 2
A D . 4
ér%l.tAlo

hiltlsh idolauugnh C
2

rtlooe imHubposEls n(ad=ne. H.Cd HH oh w e-—astin@usadebbteglica @stComubtemeit odbhc
Bitooendosr gab
enmce./, only two geometrical isomers are possible.

37. Correct order of stability of carbanion is

aB ﬁﬁ >>DCC>>>DAB



Snls.>DC>B>A
n |'Lr)1 wuteio knn:

ono

0

il ) | it Bl <l o baaaig bt

BBl RWishecfaimhtefowing

t.cpcaarhrb
uweo

ADn. It iam atshhu'w R%ﬂé%aomaonngyal ncrobemosep coboumnnpddos u nd

no
Solsu. sctDio n:
39. The IUPAC name of th e following molecule is

84 &
Grignard reagent = R— MgX

NO.

Gl
CB.. 2---MCCf'rhuthloorrool--S-lél mmnietrettoy-1-

hhyll--41c--hlonniittroroobenzene

A. 32 v rbbeennzzeennee



0-4 nitro-1-methylbenzene

Bol<F < hlor

n-uNmO2 anrn:ind Cl a
n as prefixes with CH3 being given the highest preference for

ATOh.ub €6 atbmessc @irtehaeatesotmabpioliutyn do rwdeilrl boef t2h-e geihvleonr ofr-1ee-m ra

C".H, t'IH..
OH
OH
I Il
CH_ CH}
NO, CN
1 v
IV
BAIL IP>I>>>M]§&\I/I>> I[>IIIIII
ADIOLI=1I
Sn.lsu. >

gnnoo cpuotioempn: u

I ooc dessividEaépitiEbdiifitnd.e iTaafhn lsGedds LGS obehathbadidip gt &N fde ¢h dfetfreferaec
oleibreisotramtipvoeua anbt dp a(sIrld.ital li ptdso

a) pt hoes iOtiHon a. cTth aiss einleccrteraosne dthoen aetliencgtr gorno udpen tshirt
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StabWiilliteyedV déedeteea ils. Hence compound (1) is most stabilised. The order of
Al Gomegvy

ov[nng Is strongest Bronst aser:

Quwing siven reaction is

N~ €« localised lone paw & sp” makes

I it easier o lose electron pair or
H getting protonated.



gg)heci,e beto re enbn:n z

Solsu. C
tin

azecyytdo ciblmbdtre reactive than aryl halides, therefore reaction occur at



mine

n between CH3CH20Na and (CH3)3CCl in ethanol

... cCanBHEH

32
cB H

AD CH3 2 33
Tontiet?lig fyn:a lkyBhalides readily undergo dehydrohalogenation to form alkenes.

uB

CH, [so-buty lene
barbbsisicilortle ' & uen pdla, bnut tle rae vaecst sa antd h riegtha radlt pithu

ABx%%I%N_NOe noift nroitgreong eisn at hrao

Nonls.O
ABNEC
g gio+n0:2(g) - 2NO(g)



2t)r ati 02nN Oof2(g) 2 NO damage the leaves and retard the rate of

ABEDON pdttts graarpreiiambslaassur.—r eso olfu stioolnu tpioonta isss (iRm = 8.3rlo4cJKan-1lidme oi

H
dissociated at 300 K. The

DC....78498

Bn. 3463

t

s.2lut A3
t

m
ég_etOiSre.Saa:c t(i50n0 \in%v odlivsesso cisiated)
=Um

m

K,[Fe(CN)g] == 4K" +[Fe(CN),]*

Initial moles 1 0

Moles alter dissociation 1 - a

Total moles at equilibrium = 1 — a4+ 4a 4 «

Total =1+ 4o

" van't Hoff factor (i) = 1:‘1‘"’ =14+4x05=3

Osmofic pressure, m = iCRT
C' = 0.1M = 102 mol m~*

=3 x10% x 8.314 x 300
— 7.483 x 10°Nm2

or

r86ad A% 8rat. .nI5dg ge s nootfli ufNytaitoChnle .a cnodr r1e8c0t sgt aotfe gmluecnots re e wgaerrc

w4



ieovviona.tilooonn ooof bbooillii pnngg ippn.ootii nntt..

BA n@Nelbsiotithluibiviliccmamwifis greit ting stoeititlip b b

B | e
Son.lsutAio n:

58.5
5 pNs = ——
58.5 gNaCl 585 mol

= 1mol
180
180 g of glucose = 180 — 1 mor]]
loultio d.o es not dissociates.

BThusNsCbsyedloi aMtk NaiCioen ds afekll gNidegolriica .osen
aretipo rne sine nbtosi l:ing point.

epheragdalesestnwrait . .
€ miogre ainn
oflla kcltmmecnn 1tr gtihoa nv
A76mmn 1L b of foisool ua shelur
ADn. 11. Bolee oooff ssoollvuvenntint iin n 11 kLg o os f fs slootluluo..t
CB.. 1batteéssodbte titoio nn..
Ss mo

lolu=tio n:

. 0. WMh1i cmho olef tohfes foolullotew iinn 1g sLu sbosltuatniocne.s show the highest colligative pr

4AM8
ABaCl2

Bg 01 00..111 MMM(ugrNNHeOa3 4)3P04



oltD
éﬁsf hntiv: e

Colulic
®luligiaon sris.if or 965 s using 5.0 A

Acyd i0gasHy pDoebw i tysiodshed (0 Moo i ali itk igestlesatmbordyt dpoonsists

uti

801 10t

C.2..
Tonlsu. D.O

hi trieo anc:t ion involved is,

S

Electralysis
NaCl + HO ———— 1H, + Cl; + NaOH

Amount of NaCl present in 0.5 L of 1.0M, NaCl = 0.5 mol
Quantity of electricity passed = 065 x 5 coulombs.
.. 4825 coulombs will decompose NaCl .

4825

~ 06500 °
= 0.05 mol

MaOH formed in the solution will also be 0.05 mol .
Volume of solution = 0.5 L

.. Malarity of NaOH in the solution

0.05moles
=———=01M
0.5 L
=10"M
pOH =1

or pH =14-1=13



.00/ of Mm o f e0 Imeo cftulrorln ict eyal nol dof pam esorbaileissietudivlldgersdd wio meieigeauhin
p60ro. dCuaclCctulatideel2 t-he 2 n F

005
R.. 6..1%52M 5M

As.2A5M
.0
Tohleu. toio venr:a ll reaction of H2 — 02 fuel is,

Sn

2Hs + 03 — 2H,0
Thus 4 F = 4 x 06500C produce water = 2 mol = 36 g

Charge actually passed =i x ¢
=1 x 595.1 x 60 x 60
= 2142360C

.. Water produced = i x 2142360

4 x 96500
= 200 g or 200 mL
1

; = 5
.. Molarity of NaOH solution = 0 * =05 = 1000

— 0.625M utyn its o pf atsimseed, wthhriocuhg mh ethtael awqiulle boe

BSahdgiMivheuenmn et alhemec tosrauomnlytet o eqnsu ftaohnret t ichtayet ohsfao emdleee?c atrmi

4

C.. FZengCSIO3
AD.. ANN32
Sonlsu.i COtClio n:



Mass of metal,deposited  Eq.wi.of metal,

Mass of EIIL‘I.,j:_:- deposited  Eq.wt.of metal,

ea orpatnicoen so.f O is 2 x

IBMem{lha?t%éi‘aﬂE%ih}}% Sroataerszﬂ%gaa\é%‘gme&ae@tm@gnfhﬂndeis gaipvpe
2 2 3 2
3 -4 L-1 -1 3
. Xm

~ 425 dd Aottt ss
1s-1

1 —

ADC. 16 x

Sonlsu.tBio n:

2802 + 02 = 2503

L 1d[S0g] _ d[0g _ 1
Rate of reaction = L

Rate of appearance of SO;,

a[s05] _, [-d[0)
dt dt
=4 x10* mol L ts?!

}=2x(2x1{] -

udktJee ms ?roela-clt rioenspehceti vveallyu, et hoef nA a atn wdh Eat a treem 4pe
Odlkbren 1 dOr 9 sm .
p63rl. i31of fo afi8t iro6nr 1 x

CBAe... 3303

AD. 3331001. .9K155 KK

AonclscuotDridoinn:g to Arrhenius equation,

S



E, z
logk =log A — o - - (4)

For 1% order reaction,

_ 0693 _ 0693
- tlﬁ T 600s

=1.1x103s!
Substitute the value of k in Eq. {i)

log {1.1 x 10 3] = lﬂg(4 P 1013) — %

Solving for T,

T = 313rbeK cchtieomn idcaolu rbelaecst iifo tnh Ae c—0 nBc,e wnhtraatt iis o nth oef od

Ar ise irncr ethasee rde afocutiro nti?m Geisv.en that,
Ba.te I no ft of

cB: 12>

Sons lu. tCio n:

1

We know, r; = k[A]™ ...(i)

If conc. of A is increased four times rate of reaction on doubles.
2ry = k[4A]™ .. (i)

Divide Eq. (i) by (i).

ar,  k(44)"
T EAR

2 — (4)" = 9n — (2)= — 5. . .
- k&t}}eméteg ongtglel;:)}e%rcattluvraetl forno m 3e0rg0y K o tf oa 6r0ealc Kti 0.n, whose rate const

Bai3sCi.4An5glc tuhlat en



l6A8mkI/ A.

¢B-’ °

BJJ//moolll

Sonlsu.tA.io n:

k) K T |
lug(k—l) ~ 23R [ﬁ ﬁ]

aky E, [600—300]
or, lﬂg(T} T 2.303x8.3 300600

E, ~ 3.45 kJ /mol ou

Aof6t. hIne trheea crteioacnt iroenm, aAi n—s upnrcdhanctgse, dIf. tThhee c oorndceern otrf atthieo n
5
CB..21

AD..00.5.

Sonlsu tDio n:

ry = k[A]™ and ry = k[2A4]"
r1=r2 .. k[A]" =k(2[ A])"

o, 2"=1

o,2"=2°=n—20

EEH 2 ChaER Cacitn: ttihme e ¢ otankceenn tfroart tiohne coof nthceen rteraacttiaonnt t, od ec

BOATE A aviimnasuttdassmdeinru rteeasc. tTiohne,
to
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BD. 3600 nuenit
lihvsee thtio cn:
a.
Aonls
1/2io

A8.. stT,retaBeegydobdbtiafenictirith ie tioddenccreenastreast firoonm fr 00.m8 t0o. 10 .t40 i0n. 012
t 5

6B.. paversd ol fens ipdle@@é%t%hse solution

sy sn
ADn. cd'trma bpe taedioake fardro

Tolsau. ndC
psa cio frootlrslm o:ai dpthaaelr ptsiaocrulutliatcirloe tnsy. p hTeah voiesf acph rteaefrnegdreee tni

imohne tn

>
i

Beix9r Taktteefbernplp cesitmrispio'slag' formed during the smelting process in the

cef Qe

AsuF B2S + FeO

D. CC
Dulru.itnigo nth: e extraction of copper, iron is present in the ore as impurity (FeS).

Son



Tsohéddse ogpbal ez ¢ @RED nsHan itdkeekBwmedvsaasiinitse lwteidth; FseilSic par teos efonrtm

2

FeO+ 510, = FeSiO,

|_"‘i!.l_..

espectively, are

BZaGH03d3 i GEL,ut@OKO ) Elak A fed iz And B dig, r

33 2 3 4 3 6
C

ADN. ZZZ0ACQJ ; .3t aiﬁl}\fge

4,CCuuCCO23, 3

aletio n: 203

Coals.
E/IMglaachinte - 3

tiitee & Z&EQ003Cu(OH)2

34

yue h—ic Nh 03fA tlhFe6 following molecules, all bond lengths are not equal?

BCCCC_
6n2 P. TCti lon:

13 e b soonldfo lremngetdh i onf t ahxei afol Ibloowndin igs ugrnebaatlearn tcheadn e tghuea lte
fonls.
Bl



As. 2A0s3 +SH2S—

22

2S3

A

B

C:.AASss

Son lsu. tB

AD OW3 o h+c 3 ihH 02f Sth —e fAosll20 Sw3 i+ng 3 hHa2s0 | east tendency to liberate H, from miner

in:
2
BA63s.
u

EOmEZin

sn. A
Ino lrueton

.. Thmtiv: e etiatymeltsa.sel that shows highest and maximum number of oxidation state is:

S enai

6gidv c ries, Cu lies below Hydrogen and it is least electropositive among the

EAMFe

AD. TCino

Sonlsu. B
1o n:

+i6ng h rsteehssotpw. eOscx thiivdigeahltyie. snt ostxaidtea toifa+n t
g P ﬁs, a+te oany +16 nr§ c?l pseec(rlltglvse mly.e Otaxlisd. aTtii;o Cno s ¢
M
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try of [Ni(CN)] are

A6ss Hy staettqpeé?]ra éeome
--pp3

aannddn eq
Cgs.sZ andts stugraauhrared rpalla nar

AD. sd3

42-

Solu ptDio n:

AsCN- is a strong ligand, pairin g of electrons take place, Therefore,

AudbYi( OPF hdythfid Liish3 48 wonit ghi vLeisst s IqLuare planar geom etry.

" 3a 45 a0
e [T ] [ T 1]

dsp?-hybridisation

ListI : DLa_;*i I
c [ LEAAr1of
Compl
(Complex) numbero fmetal)
A. Ni(CO), e
B. [Fe(H20);NO** II. Zero
C. [Co(CO)s|*" I =1

=}

3_
ERE s I wer ion s given below:

BOtwmIse, B 1H-HECHAN
Son.IsITEE-LBBA, IC, -CI-VI, DD-IIIII __ VIII
C.. A-II

AD AA
.- tAion:



6T7h.e W cohrircehc ot fm thatec fho lilso Aw-iInl,g B i-sI,c Co-rIrVe, cDt -olIrId. er of ligand field str

COen < NHy

< 2

= Czﬂd
2

<5
A §% < 007 < NHj < en < CO

NH; < en < CO < 8% < C,0%

ADEE < NH; < en < CO < CEOE

g%hnelg tBie isnio
T

)cnreasing order of field strength of ligands (according to spectrochemical

Szr < C;0%~ < NHy < en < CO

roir ndgi; sn abtoendd teod i rtoo nir aotno m(IL. ) ion.

A6 8Eriite @oTsenoinsh dtawetise/tmoialdieemygtioli anllngoiswino cnogis

Sn RedBrxeennanatteee ihhaas
BC. PFo iswis [t%(o ral is shape.
5 5 22—

Peucio enn: i

Borls
2

6ero(Tieenatt'l neo (fi §r]5'5 sho¥rced ©€isr ldisonvia nhietdroraple. ntammine chromium (III) chloride is

iloipntnkcizaagte i on
£9o.
B.



An. poBymerisation.

B18S 1t

S (NhoHenm:cal fola of nitropenta ammine chromium(III) chloride is:

C crr(an ex3)i5)ist(( NNinOf20)rlm
lﬂ(\f@ﬁanrnoc}two i um (III) chloride

[P[I

PCeM@ﬁNﬁﬁﬁhﬁ@eﬁblc

ashnNetraaH onr}\l'rﬂ%ﬂe

nrli octh roiurmis (I1) c | dthe s

0 greu rityt nthkeed fo itshonarrddoOuie grgog me N ¢H1ﬁm8%?rnmug|[1$@po

T , trha uOshenaddsr OaNil cOkge isomerism
..[[.CNoi(enlt)iofy, p4]2-
BA7 10d2

AD. HN?&&IZOMB
sNDO))4])]2-

4

C.
Capl e
n aiee[i(
wi.coaNnkfi fGeiu¢NjgdaNTiicgpd b@n@Eais t will not cause pairing of electrons.
A2-nxis 2
( i0
isI
Hen (4s) i4pl

(NI(C)] [ulululﬂlll] EEN
!

onpaired eléétron s (i.e., paramagnetic) and

S isN’nn:

ph3e hyrablr idiitsha ttiwon. u

heatsrsal w -
(b) In [00(0204]3] ,(C204)3 is a bidentate ligand thus, give octahedral structure.



CcN) I nis [ aN si(tCroNn)g4 ]f2i-e,pdMilnpglanses p@tngwiztactrons of 3d orbital.
(

- id) ids i4p)
(NN =[] o] [oo] [ool<[ ]

4]c,t Ni ehafs izse srqou oaxried patlaionna rs taanted. iit.e i.s, diamagnetic.

te)n ILl\rl]lee’(ﬁqzsotr)uur0 N
i gand causes re arrangement and pairing of electrons

Ne= [ oo CTT ]

3 ansdtr 4osng orfibeiltda ILi
6fOids a
(dg) (4p)

Niccoy,] = [ T[T [

. Fe, r(4)o ifns N 4r iesc tte atrnashweedrr.al with sp3 hybridisation and it is diamagnetic.

BiernucctureHihiseC cOor)
.. CFr((nn2 —e—tce55)): 2

BA. Fee(enrbo
- C552

A(nS -GS}

ADC. Os
elsuto n:

Son
. clopentadienyl rings coordinated to an Fe ion. The hapticity
Zéﬁgmc : :
C. oaoltcauisusmiu hmmexaal 2+
oFf Tachehmiegh aiss two cy
AT c5.

dhiemheixhaentanragetaepticapohpspohhsilptgeatheate

onis



SonSlso. dtDium hexametaphosphate

B 10

A7C3alu. gToni
piluem w hietxha hmigehtaepsht omsapghnaitteu dwei.eotdigh (APsfetarlm fiuellad Nspa

rhn(@smod
6]]3;

- HEYe SR8 263+
B 2)6]3+
263+

%ﬁ‘ﬂOlOZpautAiO n

S
rgadiuats,r F epol a=r i6zi5npgm p orawdeiru. sT i
Cml rams h,niffesf) Rt (D2 ¢hdidioe Masobl idioargaddiHt n=ig )g 6dpe .3

A7 AIHP hCaituig _ 8 ]
' F@%hcmaen%e oese=ftf et 6erp *° ilaChdsmmtoirgtu s

4 hmilmoiArnmom arﬂ??admig(imBnemiC
e
. iinéddroarroeo( (mmmeetlbpthhay  ImdBhhMB10)rr coriididhleo.ride

B DC cchm alattnnm{{LIVI))

ADGan.D laammiinn p plla

Sols aCmio n: )
plei

m75heeut thcaoana.onic complex with two ammine (NH), one chloro (Cl) and one

mT.stnm, amfedéa $acldtlll obwe i:Dngi , o . .
gehhtiiceh nmg cmommipnleexcheslo wroil [( mexehtihbaitn mamaxinime)u pmla atitntru:

3

T 2))el th]d?ew a
AB.aW  0Qfjo
.[[CZnn((HHCc

6]2+



6]2 +
33+

D.. [[Ciden0))]
0 2

Balsu. tB

atotmraplncte:ioxn w tiot ha nm aapxpimlieudm m naugmnebteirc ofife uldn.paired electron will exhik

[Zn(HQO}G]EI — d'” system — 3 i
0 unpaired e

[CO{HQO)B]zl —+ d” system — t5 .62
3 unpaired e

[Co(en)s)** — d® system — t5 0

0 unpaired e

Ni(H,0),]*" — d® 0 e2
[Ni(H;0)g]™" — d® system — t§ e

2 unpaired e

76.In SN2 substitution reaction of the type

Whigh anerof the fellowingsh as highest relative rate?

BMF

A.

B. -:'.Hj—{|:1{—(:||£|;r

CH,
DC.. CCHH3CCH
cil,

CH;—C—CH,Br
|
CH,

2CrH 2Br
H2B



Tolsu. Cetrio tne:
gn anco e.f OSnu2

chi ction is the maximum with 1 allyl halide having least steric
|

thHﬁdhEéHgZhﬁ;gEsﬂt_ﬁvr g

o

t
r anttaCeH.zBr, CH3CH2Br has the least steric hindrance and hence has

77. The final product in following reaction Y is,

(1) (CHs COO),Hg, CH; OH

CH;CH = CH»
(ii) NaBHs

CH., 0

A. B. C. %35.”T50nhls.eu tBcioomn:p

CH;—CH—CH,
lete reaction is as follows,

CH,COO  OCOCH,



HgOCOCHs); CH.CH=C
GO CH, 30 CHa CH=LH,

[ﬁ'ﬁ‘\-"'l!. reuration)

l’rup\ lene

HgOCOCH,

_|r+ir.1430H

CH{CH—CH;, + PR JCH—CH,

| Reduction |

0C CH,0 HgOCOC, H,

he Victor-Mevyer's test, the co olour give n by 1.2 and 3 alcohols are

edc t bcivoeluloly: eu,crlelsosu, blue o o o
7e8. Rplnet
BAr

DC.. CR%l\HeeSS v, orioelde,llet rbuses

’Y’

X&sécéutotBrio Mn:e yer's test: The various steps involved are

HI AgNO,
@RCH,O0H — RCH,I — s RCH,NO,

HNGG JR-C- NO, _KOH __ Biool red colour
I {Pot sah)
NOH
Nitrolic acsd
(i}
R R
RCHOHR —HL, e, \C‘HNU?
R 4 R /
: 9 “_”:"l: R N _KOH , blue colour
R NO, R °NO,

Preudonutrol



(iil)

HI ﬁENUg
R3COH — R3CI ——— R3CNO;

HNO, KOH
—3 No reaction ——* Colourless

Xin the following reaction?

B4R/ 30 CHagH

g ZM/nAO4/HO

ADn. Znn O - Cr203, 200 - 300 atm, 573 - 673 K

2car tDi gaoion r

Tols.

thtGhRulyBGme — mno d6os pnexcoan a
e7n8Kdasierethinedidki frt ouehteaakgph tidtmpittoeam g by prystrdramk hstehe

felsiies |

deea arteyd o wr tiethrt tiharey ". LWuhcaicsh r eaalcgoehnot"| rteoa dce
a

w8thOehe. AdIh\WiRlsrGaRh@HasweYh, osle i scso tanr

. aolhcooh ol
tsaettmanrd%lhlrz-l\joyl by N1
Bﬁﬁ.rgge.rctihaaadyya raaylcolhcohl boyl bS1SSy 25N2

C.. N

) N
Solsu tBi

rtThehaeec rtraieootanenc: ,ot hifo ernen acoceft atioelcrnot iihaso rdyl i wraeliccthotlh yLo uplc rwao



81.GUHideh #IH FC%(‘F%f cade dfillluotwe ianlka dEngongpelfinttbolvibudensation in the
Bpesen
HHO- C-

DC..Cé6 CHO

Sond-%:CHz

BAnldlsuetDioeh
Altdorydno asl dwol iccohn cdoenntsaainti oa-hydtederadyoa sa¢. CHCHCHO will

3 2

h o
rauge @H: =#Bhsét%o arlnmso. a c coanrtbaainn iao na aa-nhdyd

8cobnsht. dencgth hreongceen d aoteosm n obtu ut ncadnenrgoot baeld e
a laktei obnnye X on ozonolysis gives a mixture of Propan-2-one and methanal. What
As2X?An as

r 2P-ope
B..
C. mw(lalgrlgbutt-pe-12-n-ee ennee

AD2MMee

Sonsu.- Met
[tBio n:

R R, 0, R, R;
H“‘L‘:(-/ EIeE >L'-(3-U-—(‘i
R1/ \-Rq 0Zonolysi R: R

H CH,
We have, C=0 and
H” CH,~”

4

C=0

39 H CH,
Thus, “*«.L. i 'L'/

A83. V.. CithdEmilions TA&'and digestive disorders are du e to deficiency of



An. RAihsboflici n a cid

B. Tiamine

C orbav
Bo[sucthio

8efiA itenn (vei tamn 2 sy cchienireaial,n tdh eve al.i ne. |

Cb-etaﬂdﬂhbjfhmiboap slsiaidmb et e ez Bmhiepwdmseda Hsieiddd oes & fnaasol Eanniey Blisaedor | andgce

nbhém. C
t
A

. 84
CB.

AR 2Y-
n.
Gonmdeii onatgll,i mnein(

(HVii VI-rainGythgd ledgidemigmibiiboreau Lrv, aasleliagnnuei en(nev ca(elA)s | oafor) r si set hrthien ete
cter

(i) i Sael-go aa

( -Al

g%\ilww%\épral-nne 0-AAf ltah e follo
aly wing is a water soluble vitamin, that is not excreted easily?

.VVttaamio 2
BBB 6

aDVittaDamiiin



%g,{grouod v eitasmlyi.ns and vitamin C are soluble in water except vitamin B12 all are
éB%rl?al(&%B%ggsiadiic linkage between C1 of a-glucose and C2 of B-fructose is found in

DC. mcctrooo

Bylseoes e

A. laa

onMlsu. tualtioosn:

S nit.

8'&ZMWMWde&wﬁmgdﬁég}Muwse and C2 of B-fructose.

- tuurrrcei insg kaall pnhbao%tncac%g\(l)vferégggéglnlusc oonsely C on of

e baa-sgilcu cfuonsec.t ional group
Ain
ienneiucrsaal lslytr ooucccd
'B.itTe mat

C
layrsg . .. . .
oc. Bregidfa neiene

ﬁonslspuatCrio agni:n e has only one basic functional group in its chemical structure.

S

O

NH,
OH

0 NH,



efomellionwoiancgi dis w niotth am soermei t-hsyannt ohneeti cb apsoilcy fmuenrc?ti

A38E. Werseei-hlwupocrhe iobfa tsphice
B ate
alllynoostaseesne oadcitrr
AD.cclly ~ Dptbeer
su ll reu

Son.tAc
eci: raso?ceptraetnee

8cl9paiolyn - lasn ntaimtuornayl rturibobxeidr.e catalyst used in the preparation of which

BApyZmin

0
CTH...
Abnedegdefnsity

I]5Vyu. CtCion:

Ly

h 0
’ Il I
n|HO-CH,-CH, OH] +n (HO L'——@—L' O

cthan-1, 2-diol hemeene-1, 4-dicarboxybic acid

{CH, cony, Zn
thx

' 5 0
0
{ | ”_}
OCH, CH,-0 (‘@L'
n

Tervlene Thacron

A90. H. .i..s..t..a..m... iins ea potent vasodilator.



n
é. CS%Codoeetnidei ne
- Trtioni

DC.
Hoislsu.i mtAio :

Sn

Mmseucarstatecmnhtleieosinn oe of ifbs hl aoy opddor otvecenhstlso evrlaiscs o0 o

m ofa ttics
ith eequation x2 + bx —c = 0(b,c > 0) are

&A’ QBB%%PS“ pnpeogsiatiee

0 op oofs ttheive vs aighbno ve

ign. Nlsu. Cne n

We ktniow: .
ove kiniow -ivgen H e rPer,0d2u

Pproposiote s thifs @ato  roodtsu actrefos x +ct b oxf-roc =ti0s +(b v,e if c > r0o)ots are of
a, ifro =0 -rfovoames eis 0
A2..RRaouctt
od naonardle 2r ooofotsp poo -f tshict/eel esqiguna.t ion 2x4 + x3 - 11x2 + x+ 2 =0 are

DC..1/2itos a

Son. Isu. tAio n:

A



Given equation can be reduced to a quadratic equation.
2z —11+1+5 =0

=>2(2:2+zi2) +(2:+;1) —-11=0

Putz—l—;l =y

2(y*-2)+y—11=0

= %t +y—15=0

= y=—3 and%

5

1 1
T+t =—dzTct =3

=22 +3z2+1=0,2e2-52+2=0

Only 2nd equation has rational roots as D = g@%ﬁﬁ@@cﬁjﬂ?&]
x. I+f tpaxn 1+5 go a=n d0 ,t tahne 3n0o

3 pga r=e the roo
2 63110
/3

p 10

101643

Sonls

u. tB-6v3
B

ion:



tan 15° — tan(45 — 30)° — :;EJ

tan 15" + tan30° = —p

4

= P= AAD
q = tan 15° x tan30°

_ V31
T V3VE)

_ 434
= 9= AA)
i 4 (v3-1)
P =T AR

4/3-1) _ 10-6,3
s(vBrr 3

10-6
=>p-g= 3"5

= p-g=

Opti 2} i . . .
. }'Sgorrgﬁresented by th e complex number 1 +i, - 2 + 3i, 5/3i on the argand

A/NaEn int : . o
P oeer?’[{fllllot:rggllIs1 ooff aann iesqouscilealteesr tarli tarniagnlegle

A
éD. CNnenc eoaf rt he above

Snsolo

Aoclcu. otCridinn:g to question,




Let find slope of AR, BC' and CA

s A=% oo =3

Slope of AB = R
o )

Slope of BC = ——- = &
3-1 2

Slope of CA = =5
Since, slope of all lings are same, therefore, points are collingar.

zsuchthat|z+3 -i|=1andarg(z) =mis
Ae u3alet mo
59. Th  odulus of the complex number

CB.. 92

AD..4

Sonlsu.
tAio n:

letz=zx + iy
Given, |z+3—i|=1

= |(z+3)+(y—1)i|=1
= Je+3+@-1=1
= (z+3)+(y-107=1...(§)

Above is the equation of circle with centre = (—3, 1) and
radius =1

= 1|¥| _
Also, arg(z) = = = tan !|2| ==

- I%'rtan?r—ﬂﬁy=[]



T
. Vil i
(-3.0) z
By Eq. (i},
= =—-3
i

— 4

— Modulus of 2 ¢ 3 recta ngle of area 2v3 square units, then one such z is
A.. T14/22 +x/3i

6
VB

@

o
M—;_w
s[5

o
&
B

=]

AD2 I coonm: plex number,z=x+ 1y

LontAtlsu.
S

-

L]

=TI —1iy

Then, vertices of rectangle for 2, 2, —z, — 2 are (z,¥), (z, —¥), (—z,—¥), (—z,¥%)

Di{-x.v) C(-—x, -y)

Alx,y) B(x. -y)



Now, Area of rectangle = (2z)(2y) = 4zy
It is given that,

Area = 24/3 = 4zy = 2zy = /3

1 o = _ 1
z=5Y=V3 G bk num bers such that |z] = |z|= ..... =|z] = 1, then |z +
z72.1fz...1,

BA+. |fzA 2+7372:: 30+ z s eagre ao

+|zn|
B LTI
Sls. U tCio n:
RD..
onn
|21] = |z2| = |23| = ....... = |za| =
= 2121 = Z9Z9 = 2333 = = 2pzZn =1
e o R
Now, |21 +z2 +z3 +....... +2n|
=|Z1t+za+...... + Zg|

R aﬁd+| 221 +372 + éf'zg | = 4, then absolute value of 82223

+8.1f |31]| 1=+ 2 6,dzul’blts=2 B
27 ’
22228
BB..424
AD7n.9s.6 D



Solution:
|8z223 + 272321 + 642120| = |21] |22 | 23]

(=]
1

8%, 275, | B4Z

T R T

= (2)(3)(4)

— 242z, + 32, + 425]

— 24[2z1 + 322 + 4z

24|22y + 325 + 423
n

—24[2 96
B. an npde tras/e b'tohﬁne:]é |]ganunved|ts ebtss o ains p tahret yo tohfe 1r0 r ofrui enndd tsa balte d. iIT

farr. ruA
0
C..91100/!g/264

Totul|o n

s Qpt g preis osna =

=N woT,alorfed fOos fcoarr ns

eapss enmmctmeamﬁ)p%gerg ulnné)ﬂétéaébéel'soe
r)s}rg=n nos3 can be arranged on round table = (6 - 1) !
arfe -4 p pl
5d4
talé/vays of arranging the guest
To!

= 1 T 10!
4r5| x 3l x 5l = 5



BA2.13. How63558 m88a nbyy dreifaferrreanntg innign eit ds idgiigt intsu smob tehrast ctahne boed
20

An.106s.0 CO

DC.. 63

Here we have 4 odd digits (3, 3,5,5) and 5 even digits (2, 2, 8, 8, 8).
OEOEOOEO
where, Ef —+ even place and @ — odd place

= Number of ways odd digits will be place on even places

—
—am

MNumber of ways even digits will be place on odd places

5!
~ 213
11 51
.. Total number of ways = 2091 * ol = 60

2P, ;:2P..5 =11 :52 then ris equal to

A133 9
B.

DC..7

Son ls.u tCio n:



2p PP, =11:52
or (21 —r)(20— (19 —r) =562 x 2 x 21
= (21 —-r)(20—7)(19—1r) =14 x 13 x 12

= (21 —7)(20 — r)(10 — r) = (21 — 7)(20 — 7)(19
—7)

=i=1 td vlieodataestt ef oosrn a ea r nec yat onn dbuiemd aebtleeerc, ttoehfd

Ak otlsEAtol elverneviaceiolteecr at ve vodot. etlesf r 4f om craa an
Ilme  son

183

. 727989

CB..

Son 1ls.5 85

AD tA

ndotu ucaamnl ion:

bdcoéi?rvéjr% %% gé({se c a otonf sbeele ecltteeicsot =nesd1

T dida .a2nd voter votes for at least one candidate then total

— 1201 + 12{32 1 12C3 4 12G4

] 12x11 12x11=x10 12x11x10xD
=12+ 2x1 i3 321 -+ 4:3x2x1

= 12+66+220+495 =793 ts of all digits of 12345 such that at least 3 digits will

inm ibtse rp oofs iatriorann igsem

OERoRTLs e



Eon 5s7oltu. Batl io nunm: ber of ways such that at least 3 digits will not come in its position

S

=50 {31 - 30,21 + 20,1 - 3050}

+°Cs {41 —*C1(3) +4C2(2!) — *C3(1!) + *C4 (01}
+3Cy {5! — C141 + *C73! — 5C12! + °C411-5C5(01) }
= 10(2) + 5(9) + (44) = 20 + 45 + 44 = 109

Ath4nIfa>0,b>0,c>0anda, b, c are distinct, then (a + b)(b + c)(c + a) is greater
(

E)%éég&aa c++ bb ++ cc))

Won8lsu. Dbc

ab
Noew ktio ,non apw: pl tyhinagt AEMq. (i) GiMn.a..(i) and b

A
S



= %> Vab..()
applying Eq. (i)in band ¢

= 2 > Ve

and applying Eq. (i)in cand a
= 5> . ()

By E'gs. (ii), (i) and (iv)

= S

= (a+b)(b+c)(c+a) > 8abe

e— Silak(k + 1)(k — 1) = pn* + gn® + tn® + sn where p, g, t and s are constants, then

of sisequal to
3103
v2//124ue

C..
BYh%

[sutB io n:

1



Let S — zﬂ:k(.’:+ 1)(k - 1)
k=1

=Zn:k3—k
k=1

We know that

EP‘

and
P
2o

5=

Mow, by comparing pn* 4+ gn® + tn? + sn with Eq. (i),

o

_ P(Pi1)
ML

2
= [Hf’zll}]

2

2 2

[n{n+ljr_ [n{n+ 1)

n(n+ 1) [n{n+1} 2

(nﬂ -+-n) [n.2 +n —
2 2

s
2

€

B 2c0MiThom@sere anuemm fombhéoerhEhttizhemifefesddaincdefainter ela isnt GnPu manbde rtsh
,,241
.2N,6

DC..

+1 50 3, fnrusmt abnedrsl ains tA nPu amreb ear, (oau +t of )4,( nau +m 1b2e)r s are equal

Als60),, (gaiiv +en 1, 2fi)r st 3 numbers are in GP

fthe above

6

4 numbe



a® = (a+12)(a + 6)
a’=a%+18a+ 72
a

2
-2 -4

.4 numbers are 8, —4,2, 8

tlo7.IfA=1+ra+r2a+r3a+..0candB=1+rb+r

26 3b
+r

B.. llooggB(A1-B()1 - A)
A
log 51 (£5)
%o tﬁd‘e e

ADC..N
lsu. tCeio n:
Sonon

Salogr = log(%

o

and blogr = log (%)

tor (%)

)~ (F)

18. The sum of the infinite series

= ].OEM(
B

1+§+lﬁ—§+§+§+’;—1+%+.....isequa|t

o:

216

£BA42825//1
n. %89%1212565

2

+...00, then a/b is equal



Solution:

LetS=1+%+%+%+f—.i+--------

5 1 5 12 22 -
EZE+F+F+F+”'""(“}
On subtracting (i) from (ii)

5 4 7 10 13
ES=1+E+F+§+E+"'
5 1 4 T 10 13
wi=stgteteatet

on subtraction

1)

1

1+n(n+1)

} = tan ![z], then z is

equal to



1 1
= 1 1
Given tan (1+1‘2)+tan (1+2‘3)+...

e

1+ n(n+1)

Leeafaun i3
1+12) 7 TEEC) Rt
+1—-mn
tan ! —ﬂ —tan!
s (1+n(n+1)) (=)

= tan *(2) — tan (1) +tan *(3) — tan }(2) + ...
+tan !(n + 1) — tan Y{n) = tan (z)

= tan !(n 4 1) — tan (1) = tan !(z)
[ tan1(4) — tan}(B) = tan (225}

= tan l{;ﬂrﬁ) —tan l(z) >z = 25

20. a3nn, tohf etnwo a :d bis =tinct positive real number a and b(a > b) be twice
B.e(i12rtgat V@iRteedeayVVV25)))
Ath

0253))f) t h:: ((e22se
D...((N22 ++ Vv

C
5.0 Ane

Ronyl uthtieo gni:v en condition,

S
atb _ o fab= a+b=4ab

2

Now, (@ — b)? = (a + b)? — 4ab — 16ab — 4ab — 12ab

s a—b=+/12ab= 2\/3/ab.
(Taking + ve sign only as a > b)

4/ab 2

.uLb: -
b 23/ab V3

By componendo and dividendo,

=

2143
2-4/3

L=

or :

ol -]

28 _
==

@



1
24zl

1

= T
+ tan z?+3z+3

If y = tan ™!

dy

4+tan?! +...tonterms, then o= =

1
TS5z

1 1
B2L = Zn

1 1
DC'(2+H.]=+1 ozl

1 1
*+(n+1)? ¥+l

SoRlSnEof these
tB

Given, y = tan 1 —1

2zl

taﬂ 1 i ta]]l i PR
+ Ziszs | Zisait

to n terms

- e 1 y 1
= tan {“I{I“}}than {1|{z+1}{==42}}

+ tan 1{

1
m}

e +taﬂ'1{ 1}(::{(1111}3{3-1“]}
~tant{ 0= }

+an e
e

pf =iul frie d)
+....+tan (1}[I+n}{llﬂ'1})

-y = {tan '(z + 1) — tan ()}



+ {tan !(z + 2) — tan '(z + 1)}

+ {tan !(z + 3) — tan !(z + 2)}

Foriton + {tan (z + n) — tan [z + (n — 1)}
So, y=tan !(z+n)—tan !(z)

On differentiating both sides wrt z, we get

1 1

gy _ il
K227 2% 4c3befficient of x2 term in the binom ial expansion of

1.1 =X 10
(1 +5%)"s

cC . . 56 00// 14323
éDn. NO/s.o ne o f these

GoelnuetArio anl t: erm of given binomial expansion is

S
i = c(i) ()
3
. (%) =
We have to find coefficient of 32

10—7 r

TR —=2=r=4
1 il
= Ty = C-l(_) -
3
1 Li}
. Coefficient of z* = °C, (—3—)
_ 10x9x8x7 I i
T 4x3x2x1 XE_E
.. . . el 4et |
23. The coefficient of x in the expansion e IS

of



4" 1 }{ 2:'“
n!

4n IIEJ'I
n!

B. #4(-2)"

n!

4n 1”: 2}"'
n!

Bonlsu. tCio n:

el g ot
s

2z

Given, = el L e

5eriesole"=l+%+%+"?z...

o, gAF 2T i Tt : A
= e +e —(1+ 1!I 3 3 e

+ (1 a3 (_jx} + (_zf)z S R )

4z (4 (42 )

Here, coefficient of

2 _ a2
o £ ()

=R
43 (—2)8
3 __
B ety
L
T onl n!

24. The coefficient of the highest power of x in the expansion of

2+ v 1) +(z—v2E_1)°
AD..1248

B>

s.16 C2



Solution:
since (z + m}a + [z — m]s
= 2{5(}“:5 + 80,2t [32 1) 4 304;:4(1.'2 1}2
+8Cor?(2? — 1)° +2Cs2 (22 —1)"}
S0 coefficient of nignest power of
=2{8Cy +8C, +8C, +8C, + 8Cs}
=(1+1F+(1-1)°=2°=256

fi dlenl70ka3bdhthe8xp taenrsmiosn i no fthe (a +ex xp)ans iison of (2 + a) are equal, then the
th th 50

Ba® I 3-ff )
ADC.

3

3%

Gonivls3u.tDeni,o n: 17th and 18th terms in the expansion (2 + a)50 are equal

S
STir=T

= *C16(2)*(a)'® = *1C17(2)¥(a)"

e
=2a=—"x%x2=1
IJ{'(:Illi‘

. Now, coefficient of 235 in the expansion

(1+z)2=-36

- Coefficient of 2" is (r + 1) in {518 oF 4 triangle and tan A/2 = 1/3, tan B/2 = 2/3.

Ah.LtA,B a is Caqlmtlteo
. 7¢e/ne9, tan C/n2d
76



Sonls./3 3utAion:

8C/7)

A + B+ C = 180" (Angle sum property of a triangle)
=A+B=180"-C

AR

g~y

A B o
::-tan(§+i)=tan(9{}—§)

tan A/2 + tan B/2

=cot C'/2

S At

1

st L
= —"_ =—ctC/2= = cot C'/f2
1= s 1-2

9

— g =cotC/2 = tanC/2=T7/9
AsqTuhael stuo m: of all values of x in [0,211], for which sin x + sin 2x + s

B. in3x+sindx=0

C..1821mn

AD. 19nnmt

Sonlsu. D tio n:



(sinz + sindz) + (sin2z + sin3z) = 0

5z |
3

= 2sin 3% -cos = +2sin 2 .cos 2 = 0
. 5z 3z I

#ESmT{mT 'I'CDS?} =0

= Qsin%{ﬂcoszms%} =0

2sin % =0 = 3% =0,m, 2, 3m, 4w, 5m, . ..

2x 4x Ox B
= I=n1T’: ?’!?1 ?’,2'&'

3x
cosz=0=2z=32 =
2! 2

So,sum=6r+7+2r=0r

tions of equations sin90 = sin O in the interval [0,21] is

BﬂZ&?l&?éumber of solu

DC..

Sonlsu tBio n:



Given, sin98 =siné
= gin9f —sinf =10

908+8\  [99-—48
= ﬂcuﬁ( 5 )sm( 5 )—D
[‘_'sinC—sinD—Qcm(C;D)sin(C;D)]

= 2cos5fsin4d =0
= Either cos58 = 0 or sin4f = 0, also @ € [0, 2x]
=

59:(2n+1]%

or 40 =nmw

nw
4
w 3r m T Or 1llx 13x 3z 1Tnm 19x

S TR T/ R R A T/ A T RS TV R TS T B

= 0= (2n 1]1—7;].3“9:

T 7 3w 5t 3w T
’E}ETTSFTT’T’T, T
.. Total number of solutions = 17

or 0

T d?m'
] 23!1 ) are COmInon

nge of (8 sinB + 6 cosB)2 + 2 is

A29§RQ-12)ra
. ((-000,002])

B

3%52. 1)

utBio n:

—10 < 8sinf + 6cosf < 10
— 0 < (8sinf + 6cos)? < 100

= 2 < (8sinf + 6cosh)? + 2 < 102

1-£
m=a(l!p)andy=

AeCrierseleent (uts befin tgh eenppearnatm oef ti
Bp.Thloc o i section of the lines

CB... EPlalrcipasb eola




Son.Hylsu. ptArbola

ion:
B e
; e s _ 2ab
Gwenm_a(lltz)andy_ e
Let +=tan®
(1—tan29)
— e | [ e
1+ tan?d
2atan
and y— —
1+ tan?@

= & =acos2fand y = asin28

T
= c0s20 = — and sin20 = 2
a a
Squaring both sides, we get
cos?20 — & i)
ﬂ‘!
and
sin?20 = X i)
= 5

Adding Eqgs. (i) and (ii), we get

2 2

I
cos?20 +sin?20 — — + 2
@ @

= ity =a

1L.0 hexn n+ nd r 1adius a.
At3rialdy g',ftﬂhae H)&/rfggetl Cll&émna aevings 2(a\th h-o3neyiréu-eanlatiddaxe, by0+,dia 0 form a
B.. 6n,34)
DC. (((--,,83))

An. (s08.,C7)



Ais the intersection of line AB and AC so equation of line passing

is2yhdn .t1)

l(l:xemou, gp! ug 3hy t -he 1 o)r =th o0c .e...n.(tir)e (0,0), then
-1IA—=Ane=p as;+e sA t(h2rxo

BOCn,stub-0

hesretilftourteing A = - 1in Eq. (i), we get x + y = 0 as the equation of AD. Since AD

B D =
TR (pipily ing th
o)ly=b Oy .a
Sim.Gla rR/’ e condition that BE is perpendicular to CA, we geta + 2b =
BN8w. ii Thsi hde (oiriii)g,i nw teo g tehte ai m=a-g e8 ,0 bf (=1,81) with respect to the lir
0. 725 diisntga nEcqes .f r(oiim) a tn
=V0ie
BB63VVV22

Son4lsu. tC2io n:



As we know that the image of (1,1) with respecttolinex+y+5=01s

z—1 _ y-1 _ 2(1+145)
1 1+1

= = —

ik — ey —
=z=—6y=—"6
Image of point (1, 1) is (—6, —6) Now, distance from origin

This is the required transformed equation.

D = /(0 +6)% + (0 + 6)?

D= \/T2=62 . : : .
NS ocoin-tosr dfoinrmatiensg o af tDr.iangle. AD, the

Bid g Ac(tq3r,2 0,0f )a,n Bg(l5e ,B3,A2C), mC(e-et9s, 6B,C- 3in) Dar. eF itnhdr eteh ep
C.8'15° 15

19 57 17
BA® 16 16

AD.. ((24,3,0))

Sonlya. jon:

Since AD is the bisector of Z BAC'.

BD _ AB
= pa— an
Now,

_ IFTFd=y0=3



A(3.2,0)

B D C
(5.3,2) (-9,6,-3)

AC= /(937 r(6-27+( 3 0F

=144 + 16+ 9 =13

BD _ 3
DC— 1§

Hence, D divides BC in the ratio 3 : 13
The co-ordinates of D are

(3( 9)+13(5) 3(6)+13(3) 3( 3};13(2})

3413 ’ 3413 7 3413
lest othf eth oer imgiind -ipsoint of a chord of the circle x + y = 4, which subtends a
5. 2 2
M Shtyrmglocy
yy==2a
oozt 12
éD X2 + +2

ccuot ridoinn:g to question,

Sn



VR,

oC = VRE+ k2

In AOCB,

cos45” =

VETR 1
2 7
= R4k =2

VhE+ k2
2

Replacingh - zandk — y

Locus = 22 +y? =2

A.v-ftpl

(nad,B )he on s hthoer tceusrtv dei swtahnocsee reeqsupaetcitoinve is »

1p3460i. nI(5flE7neae 2Ot aeGii.IMoyn .p gooefi snptt a ly of

CB.. 52y3V515

AD.11

gﬂiﬂseu tAcieo nnt:r e C of the circle = (5,7) and the radius

=52+ 72+ 51 =55

PC=+1224+52-13 5 g=PA=13—5V5

andp = PB =13+ 5+/3



(0,-1)

J.GM. of pand g

= /P2 = /(13 - 5v5)(13 + 5V5)

= +/169 — 125 = 24/11.

it Q succh eth feQf)= 22A (By .— T h3e)n=th 4ejdao ccuhso rodf QABis draw
2 2

ERNOis 9 2kg+d (olly -t I8 (2d3 =p
A (d 43126n

2
AD. ((xx ++ 11%/2_)'4_553_,_32))2 ===1
2 2
et 4h2e)2 U aio

&ivlu enti oeng
co+o (tryd %E%a 03ft) cesi=of 4 Qis (h,k).

Q B
(0. H A

Coordinate of Biwhich is m idpoint of AQ because AQ = 2AB.

v




Point B also satisfy the equation of circle.

(z+22+(y—3)P =4

(2+3)"+ (E; - 3)2 7

(ha)® (k3"
=5 ar — =4

(h+4)*+(k—-3)2 =16

Replace (h, k) by (z,y). then, the required equation is (z + 4)* + (y — 3)* = 16

peanrabola (y — k)2 = 4(x - h) always lies between the lines x +y =
BA Ond e yoculkkth s3 of
138a.Ifth f

X+
B0 358 e << 21

Noouwrtdio a:

Gé'alnd Bfncr?ﬁseessh%%lsqﬁas liewor tiogi tbnhe we (iotp+hp roes,si ptkeecsti dtoe loinf eor gin

0o h 1) xi+ yw —i t3h =0spectto linex+y-1=

re




a.Lceet h +k d 2.

Bi9en 2e1 the H@tenhggth fk+ft ohe t < lhaet (e fﬁq txh.e tto cUenrvies xshy = 9 andy = 8x,
2 2 2
An d bLL

22
.L1:>

Bli1<LL

ion:

Sonlsu. tC

.
o= 8x

g i
2 +yt=3
L L _ R |

LI |

We have : z? + (8z) =

>z +9z-2-9=0
=z(z+9)—1(z+93) =0
=(z+MN(z—-1)=0 =z=-0,1

forz =1,y = £2/2z = +£2/2

\/(ﬁﬁ +2v2)2 4+ (1-1)2 =442
L, =Lengthof latusrectum =4da =4 x 2 =8

L=t f hyperbola4x-9y-1=0are

BA. (.xTHvel 30,0ci) o
(=40

c. (0.+F)



Son.Nolsu. ntBe of these io n:

B

Given, Hyperbola = 4z% — 0y? —1 =0
22 y?
T y*

|
1 12
2 3

= 1

-
2l

|5

=

B3|

2

We know that. if hyperbola is :—: = :2 = 1. then Eccentricity:

§ oy

6

and focus = (+be,0) = (:t1 Vi D) (:I:E,D)

41. Given a real valued function ' f ' such that

2 £
':*;“_[{I]i forz >0
flz) = 1 forz =0
v/ {z}cot{zx} forzx <0
B..LHnL=1
AThe
RHL = +/cot 1

lim, g f exist

(z§Dx—0 f(x) d oes not exists

Bn. lsim.

Soluio n:



]_i_l]l_t i) f!:ﬂ:} = ]i]]lh 0 Y/ {—h}ﬁﬁt{—h}

= limy ,g /(1 — k) cot(1 — h) = V/cot 1

tan®{h 2
lim, 0 £(2) = lmp 0 503 = limp o 2 =1

o dimg g f(z) does not exist.

Let f(z) = sin z, g(z) = cos z, h(z) = z* then

B flalh(z)))—flalh(1))) _

z—1

B2. -0. 2sin 1cos(cos1)

éD. co—2

Sonlsu. tBsin 1 cos 1
ion:

Given f(z) = sinz, g(z) = cosz, h(z) = z?

! Fathiz))) - flalhi1)))

lim, , —

When limit it applied, it gives 3 form, so we apply L'Hospital rule.

cos(cos %) (- sin %) (2z) 0
10

= ].i.]]l: 11
Apply the limit,
= —2(1) sin(1) cos(cos 1)

= —2sin(1) cos(cos 1) on (p @ (

B4%.hg Bogpean expressi
CB

P

q) is equivalent to



Sonlsu. tDio n:

A
Given, ~ (pV q)V(~pAaq)
= (~ pA ~q) V (~ p A g) (By De Morgan’s Law)
=rop A (~ gV q) (Distributive Law)
=~ p At (By complement law, where t = tautology)
=~ p (Identity law)

b neurm,ber
159 ::q%t%é%:WimZe envuemn
m

hen + p( r numbbesr

.iissalm es bnolic stexmrabbear tamhn 2t ip — prgie e )numzezan
A.. 222 2B aaisn n eevveeovte ennnv nnenu mnubmeerfoDesr ed521'2th | 2es sisa ana 2p risimrim aem p
B Q=+222 +==222=22
C
65 (tigon ird). Ifi

Pon —lsu
S eennt 2s:is a prime numberor 2 + 2 = 22.

B :: R. CRiisohrde sfigethi®dewn innugm stbaetre mth
ootnseto.

AC:h Reiirssshh &g ah
setgi aistinon oafr trheg asntatt. ement "if Rishi is a judge and he is not arrogant, then he is
C.B( —B"(AQ ( (ACA) Co O)

BA.. Bne —



Sonlsu.—»A ()

n.B tB (io n:

Y

2(1 +sint t
- (1 + sint) cos =
2cos?t

=t = %,yg — 7
lt,ho tdir s)hcaehyn ,o gIf st: hhI eag loflo mtloloe swectih mnogyo i lfs,r rti eh: nel

AdfHoo®Inide rapagsihnceh
t go
(roo

)
sp. N E&dbipe S 9

B S

4oo,ru  rtAei(cotn
Conls re qsu
S (rle e qQ ¢ s
be (r( lpo)g icarl) satnadtements. Consider the compound statements
Sl(B(eLt_fa P
57 g
)
B..fn, w S2 ish(gic  eo, f th

ATFe SIiGRRGhasmElly IHE is NO
C.H 2

T true?

n g%'tfraufraulseee

1
e,,, ththheee
2iss

GonivlsuetCniosnta:tementS1:( p ¢q ( p 1)

A



qaq rr))) = By conditional law
S 2:pp ( —((@@ r

4S 18 pS2id
PP1.o ing two propositions:

BA.:EP1 ipAResiepdipd o i—)i ((p
C..BPlotiss FT
ndn d PqF)’2 i (F(p) q)isevaluated as FALSE, then :

TA RLSEE

2
.0thh P P1 andP P2 aree iss FTARLUSEEU
and a

1 2

Rgl?lﬁutCio n:

Given propositions Py :~ (p =~ q)
Py:(pA~q)A((~p)Va)

Required table is shown below.

P |a [~p|~q|~pVg|p—(~(pVg |Po~g|~(p2~q) |PA~gq P
rlo|® [® | T T F T F F
T|E|E |T | F F T F T F
FlT|T [P [T T T F F F
PE[T [T [T T Iy F F F

p — (~pV gq)is F'when pis true g is false From table P; & P both are false an devi ation from the

A. edia t.n efo vra trhiaisn dcea tanf-HBsiM8e <l ] 2tistaeand, tB2,me

2
m49. Ifh

CB..1150.08.6
2



tA

B.8..2
Oonblssueriovant:ions: 2, 3,5, 8,12

S

2431518112 _ o

Mean = 3

- at=132
Median =5 =m
Mean deviation about median

Blzm| _ 342404347 _ 9
n = 5 =

—,

M=3=0-M=132-3=102

BéheéRrwe m meeaann o ifs n: items is X. If the first item is increased by 1, second by 2 and so on,
o
2

BCN
olsu. ntCio n:
Son



Let the items be a4,89,.-...... 35

then X = —a”ﬂﬁl;""m"

Mow, according to the given condition:

_ {aH1) (a4 2) +..... ... (B4 m)
5 n

b

¥ oy HHH.....4n 7 n{ni1)

(using sum of n natural nos.)

=X+ 2 y - . : : :
C..%x xRw 5 55 vrrilaannccee o off 2 tOheo rbesseurlvtaintigo nobs sise rbv. altf ieoanc ihs observatic

51eHB eea
BAth 2
AD. 22 él

Ene&léud tthio no:b 20s.e Wrvea tkionnosw b teh12
onZBx

axt,, x,..., X0 and & be their mean. Given that, variance =5

ne= )



variance (o) = % 2 (= —-z)

) 1L 20 =

ie.5= 52 (Ti—T)

or B2 (z: — £)* =100 (i)

If each observation is multiplied by 2 and the new resulting observations are g, then
=251, 5 — %Eh

Therefore,

On substituting the values of z; and Z in eq. (i), we get
20 e

) {%y‘ = —;y) = 100

ie. Y5 (v — 7)° = 400

Thus, the variance of new observations

1 _ag_92
52 AFtHe fanttion f(xJ defined below, is continuous on the in terval [0.8], then

2 +azx+b ,0<z <2
f(z) = 3z+2, 2<z<4
2ar+5b, d4<zr<8

BAxxa3-, b, 33,=bb-==2
AD a= -2

b,
Soefs? r‘iu9= 3HA

Hori1W f(nilx:  )ailss oc obnet cinounotiunsu oonu st hoen i 2n taenrdva 41 .[0,8].

S



Atx =2,

lim; , f(z)=lm, 5 f(z)

lim, ,, (2* + ax +b) =1lim, ,.(3z +2)
4+2a+b=3(2)+2
s2a+b=4_)

Atz =4

limg ,, f(z) =limg 4 f(z)

lim, ,4 (3z + 2) = lim, ,,+ 2ax + 5b
3(4) + 2 =2a(4) + 5b
S.8a+5b=14 {ii)

On solving Egs. (i) and (ii), we get

£ E'"{’e'f'rT rTaze're t oopb soefr av ecldif tfo 5 bOe m g,

30h ahnd thde 5 a.n Tghlees h oefi gdhetp oref stosiwoner o ifs the top
68 f@mmO00v mO0(3 ) o
Ao

V3m-1)m
D..5

50 (1 — ﬁ) m

3

Aoclscuotdio inng: to condition,

8n.D



N N S S S

| 45°

Let, height of tower = h

In AABD, tan45° =48 . BD —50m

Now, In AACC!
. ACT
e
Vi 50

= 50 = 50,/3 — h/3
= hv/3=50(v/3-1)

1
h =50 (1 - E)
= 50 (1 - ?2 m
C ar ae. Ttth 45iag,no 6ag0lnuog,l6laelrs po oaf rer eskpl ewevci atttihvio eAnlBy o. =Tf th Ahe

abtdo. nAof is
BC
A.5AitBB,C V

p e
CB.. 5000V m3 m

AD.55.0V(32 -mV 3)m

Aoclcu tB

Snsorldomn:g to question,



LetDE=handCD=DB ==z

in AEBD, tan60° =% = z—

Sl

Now, in AADE

ED
tan45° = —
an DA

= DA=h

In A ABD, by applying Pythagoras theorem

h 2
= (_) + h? = 1002
V3

2
%—muuu — h =503

BBi3Bemank dia snmteiciiltaihel esinr i vnae trshatadigtia ogt rniooonur p oa f hT 1aVv0,i 07n39g 4f]

.34N21

C..
Sonlsu.o Bne of these

AD tlo n:



Given, n(R) = 794
n(T) = 187
n(RUT) — 63
n(Total) = n({RUT) +n(RUT)
= 1003 =n(RUT)+ 63
= n(RUT) =940

By set theory

= n(RUT)=n(R)+n(T)—n(RnNnT)
- 040 — 794 + 187 — n(RN T)
= n(RNT) — 081 — 040 — 41

ltexi be the lation "is congruent to" on the set of all triangles in a plane is
R T
B.. SSR
niic ea nnredllatifolenxive only

kgldion

S denote the set of all triangles in a plane.



Let R be the relation on S defined by (A, Az) € R

= triangle A, = A, :

(i) Let any triangle A € S, we have

Ay 22 Ay = (A,A) € RVA € § = Ris reflexive on

(i) Let Ay, Aa € S, such that (ﬁl,ﬂz) e Rthen Ay = Az = As = Ay = (ﬂg,ﬁ[} eR=Ris
symmA ™tric

(iii) Again, let Ay, A, Az € S such that (A, As) € Rand
(A2, A3) € R Ay = Ay = Ag

(A, Ag) €R

= R is transitive.

.. R is an equivalence relation.

RSé.q\lumber of subsets of set of letter of word 'MONOTONE'.
628

pc.?

An. 3

Sos.2tD

Setlu cieon:

5TItra
n8.0 2n0 akhueumhiﬁgﬁpn es:;[lﬁaguﬂm%‘dﬂmrf toh=f et hcoasned iwdhatoe ps afasisleedd iinn bEon

f w5 or 3d2 'MONO- TONE' is {M,N,O,T,E}

Bad ¢t

ADn. 1N8s.o Bne of these



Solution:

Total = 100k
English (62k) Maths (42k)

Number of students who failed in none
means passed i both = n

of4 stukd enndt sb =kna,
“&IIJ?)Z 02 fakd2ked in none means passed in both=n=100k - (@a+ b +

Rarer meb¢hbl@n ed!

N ark n =

=c 100k - (42k + 22k + 20k) = 16k. or 16%
1 2 2

A= % [2 1 _2‘ is an orthogonal matrix, then

a 2 b

msg, ~ P1=-1

aa==-22,,
BD. as==-2bb =
,=b=-11

Welu.A ktnio onw: that, if A is an orthogonal matrix, then

Son



I
= oo
oo ot
= — T —|

= a+4+2=0and2a+2-2b=10
at+2b=—4...(3)
a—b=—1...(#)

By solving Eqs. (i) and (ii), we get

a=-2b=-1

3 -2 4

lfimatix A= |1 2 —1|andA~' = Tadj(A), then kis
1

Keo: 77

AD. 15 -
Sonls11 u. tCio n:



3 2 4
Given A=1]1 2 -1

and
At = padj(4).()

We know that, A ! = adli{,"iq...(ii]

By comparing Eqs. (i) and (jii),

k=|A|
So,
3 -2 4
Al=]1 2 -1
Tl

= AP AthhedA BOMYe s yEmmtietric matr ices of same order such th

ABA. If a

61
XYT

CB..

XXTY

ADn. -

-Y.Y TXT

SolsutCio
n:

at AB + BA=Xand AB -



since XY = (AB + BA)(AB — BA)
— (AB)AB + (BA)(AB) — (AB)(BA) — (BA)(BA)
Now (XY)T = ((AB) - (AB))T + (BA - AB)T— (AB-BA)T

= (AB)" - (AB)" + (AB)” - (BA)" - (BA)"(AB)"
—(BA)™(BA)"

—(BT-A")(B"-A")+(B"-A")-(ATB")
-(A'B")(B'A")-(A"B") (A"B")

Since, A & B are symmetric matrix.

— (BA)(BA) + (BA)(AB) — (AB)(BA)
—(AB)(AB)

= (BA — AB)(BA + AB) = -YX

IfA=[1 0},13:[1 l}andX=APAT:thenATX5°A=
0 -1 01

s 5]

g\?)nlsu. tDio n:



since AAT = I therefore matrix A is erthogonal matrix.
Now, ATX%0A — ATX9 (APAT) A

= ATXYAP (ATA) = ATXYAP

= ATX® (APAT) AP = ATX®AP?. .....

=ATA_PED — IPsn — Pﬁl}

=L =2 2 (1 2
P_[U 1]=>P_[ﬂ 1]
1

3 _ 3]
- P [ﬂ |
1 50
P _
e

So, ATX504 — P50 _aLlé 50
A63 Alf Ais a square nfatrix of order 3, then  Adj(Ad] A2)

4
Al

RDA|RA|8

C“lsu. IC16

tion:

n
§adi(ade“]|=
0
|ade|=|A|n :.:lAlz
2

jodi(ad 42)| = (jar)

= (iAI")2 — |4t



ap .+ Su)xp + o+selx=0 ystem of equation

@ p yyp gge0ad s

00, has a non-trivial solution, then the value of
axx +@y + b(r) + + 9zz

a b e
el sl e S
B.-+1b v
ﬁD. 12
C..0
Son lsu.tAio n:
p+a b c
Let|A|=| a g+b c
a b r+c

Also, given that equations has non trivial solution

|A| =0
pt+a b c

= a gq+b ¢ |[=0
a b T+c

= (p+a)l(g+b)(r + ¢) — be] — bla(r + ¢) — ca]
+clab—a(g+d) =0

= (p+ a)[gr+ gc + br] — bar] + c[-ag) = 0
= pgr+pgc+ pbr+agr=0

Dividing whole equation by pqr

S — + — + — =0
pqr pgr  pqr pqr
c b a
214+—-+—-+= =0
r g p
a b ¢
=%— 4 — + =-1

65.1f x fs a’complex root of the equatio n



1 =z = l1—=x 1 il

F 1 &zl 1 1-—=x 1 =10,
z =z 1 1 1 j .
then 22007 4 £=2007 —

CB..--121

A.

AD.

Eon 2lsxpuatnio dnin: g the two determinants, we get

.C
S
(1—32%+22%) + (32 —2*) =0
=z+1=0

= 0= —u), wz, 1

2 +z *fr=obndx =9 +2z=4

B6 .nY lyercpati
A+ dtl_lmiﬂaiomtinainovyne
€=z

e s olutions
. ninetjinu z

C...u
B .osoitsl °
ns
ou
Aontvio n:

[sutB



Given equations, £ — y + 2z = 4

Irt+y+d4z=6
r+yt+z=1
i
LetA=1[3 1 4
L 1 1

=11-4)+1(3-4)+2(3-1)

=—3-1+4=10

and A =

—4(1-4)+1(6 —4) +2(6 - 1)

= -12+2+10=0

Now, A = 0 and A; = 0
67T 0 nmsa2n xy +so ylu -t izo=ns 7.

W.hebiey@dsgkautiont kitaRdelaxefimh i4nfiyn a+te [&yzq m ui=aetliy
a kny solutions, then & + k is equal to:

X
B . 3 -

i
.69
éDs

Sonu. tBo

eFqorlu agteiittnoninsg infinite solutions D = 0, D1 = D2 = D = 0 then check all the three



2 1 -1

letA=|1 -3 2|=0 =4=-3
1 4 d
7 1 —1

AdA;=|1 -3 2|=0=k=6
E 4 -3

=4d+k=3

If cot(cos™ z) = sec{tan“(

b>a thenx =

b

68V
A V@

ab

C.__a
B ' a?

AD g

a

Sns. tA
eni othna: t,

Goivlu




cot(cos ' z) =sec{tan l(vﬁ)}

Since, cos 'z = cot 1(“',%) and tan 'z = sec (/1 + z2)
"

1= _
= cot (cot ﬂ) =

2
sec{secl 1+(vfh) }

z b -atia?
— = 3
21—z b —a?
x b
— =
1-z2 Vb al

On squaring both the sides, we get

= _ ¥
1zt b _a?

=’ —zia® = ¥ — bz’
20 + b?z? — z?a® — B
= 222K —z?a’ =0 = 22 (262 = azj =b

b

V2] [2) = cot(cos

1V cos cot X), then the value of x is
-1 -1

= T=

BB.I+1./
/612

V6
AD. 2-/2V6V

Wls.htA/

eu aiovne:
Son



cos(cot 1{%]} = cot(cos ')

Letcot '(3) = a= cota = 3 = cos !

=
5

:cos(cos ‘—ng) =cot(cot lv’%)

ﬂﬁgfﬁﬂfl—z?rﬁz

On squaring both sides, we get,
1—-2z? =522 = 1 =6z

=k

8

AofoLat [x[elsteeE Qi[fg]reatest inte ger < x. If f(x) = [x] and g(x) = |x|, then the value

cB: %

Son -1 lsu. tDio n:



Given, f(z) = [z] and g(z) = |z|

MNow,

Now £ (9 (£)) — 97 (-3) = 7 (3) — o(-2)

By Eqgs. (i) and (ii),

A71 Number of real solution of v/5 — log [z] = 3 —log, || is equal to

CB...21.AD.34

Son lsu.tBio n:

Let log, |z| =¢... (i)
Vo—t=3-1¢

= 5—t=(3—1t)
= 5—t=9+—6t
= t*-5t+4=0
= (t—4)(t—-1)=0
=t =1 or 4[rejected|
[-v/B—4=3—4,1+# 1]
= logy|z| =1
=i x| =2
=% E— k2

.. Total 2 real solutions.



f(z) = 225,
[:]+5 x is not an integral multiple of mand [.] denotes the greatest

Ki2mg eorunfntioio, niswhere

d fhvedn ugpurrqc?nvien

C...an

BD. naNei etedost e td
Solsou. ntAio n:

n

Pl '305{—-"} = cosx

I 2x 2
= -l}+| _1-| %X +1
L = 2 n 2

(As x 1s not an integral multiple of r)

= [;T:—l T —f(ﬂ!)

Therefore, f(z) is an odd function.

f: R~ Roefinedby f(z) = —Z

gyg,sﬂefmjg/%ﬁ%lount not injective

B

AD. biihciieg!
ion:

%letc tniovet snuorrj escutrivjeec tive

Sonlsu. tC



Given that, f(z) = v’%
€L

For injective: Let &1, Ta € R such that f (z1) = f(T2)

- I I - 4 . z;
/1122 /1122 1477~ 145

2 2.2 .2 2
=>zl+z1:cz_zg+zlz

2 2 _ .2
3 = T} =15

= I = I

So, f(z) is injective.

T

314z

For surjective: Let y =
=12 (1+2?) =22 = 9% +y%2? = 2?

y:!

=z2(1-1*)=y’=>z= =

r §

g8ddafk-Dt,iRs n—o Rt s, ug r;j eRc —tiv Re. are defined by f(x) = 5x - 3,8(x) = x2 + 3, then go

v ( 3)is
Boui5/25 1

A 92/21/1

11215

Bon.ls.Su /tBio n:



Given, f(z)=5z—3andg(z)=2*+3

Let, y = f(z),..y =5z — 3

y+3=5:c=:»¢=¥

===
Now, g(z)=z*+3

so,go f 1(3) = g[f (3)]
3:3) ©? 4= A
75 The d6ﬁ1[aﬁ}1 ofthe reaﬁ/alued fu nction

BA
2z? _Tr+5 -
HE)=y/gae B
(~o0,~2) U[L,2) U [§,00)

Cm(—cno, 1) U (2,00)
(L5
1 5
(00, ] U 3, 00)

iBnlsu. tAio n:



2z2_Tz 45

Given function f(z) = 4/ T3

Here, f(x) should be greater than or equal to 0 .
S0,2z2 - Tz +5=0

= 222 5z 22 4+5=0

= (z—1)(2z—-5)=10

= E=1,

b3l en

322 - 52-2=0=32 -6z +z—-2=0
Iz(z—2)+1(z—2)=0=(z—2)(3z+1) =0
=% .’c=2,Tl

Now, | i I
@® -1 1 2

daelu xe s=fr-olm/ 3th, 2e dth oemna fi(nx.) would give not define

I~
5 oo
exhcleund we teh ienscelu 2

W

When we take values between (—3,1) and

so.doman's (o0, 5 ) UL 2P 15,96 {m} defined by (x) = x+3/x-2 is a bijection,

E?hf%lll%lan 2cmtio=nf:R - f

BA

AD.1

Sonlsu.4 tCio n:



=)= 25
Ff(z) i= not defined for z = 2

i.e. domain of f(z) is R — {2}

y can take any value excepty =1
Co-domain = R — {1}

m=1

AT 2965 3@hix 2 dos &,8(x) = x2 - 1, then g(f(X)) is invertible if

Sonlsu. tA



Given that, f(z) =sinz + cos
glz)=22—1

glf(z)] = (sinz 4+ cosz)? — 1

=sin’z + cos®z + 2sinzcosz — 1
=1+4sm2z —-1=sin2zr

2

( sin?z + cos?z = l,sinz = QSin:t:cosm)

ACTANNANYS
VARV VARV

Among the given options, sin 2z is monotonous

¥

(here strictly increasing) in —< < x < %;

L
4

T7BAU &R RUNEHBR 8 T, %oy & (- 11/2, T1/2) be given by g(u) = 2 tan

L(eu) -m/2.

B.e oevne, tg ihs N : . .
(?e Ivsse ss snttrrt niiccottrl o iddndc,r beuaassst iinsg s iinn (-0co oo )

erfr

B... oddmddiniba ricltly ienc:crreeéfnnnréc(t_lyoo in, ,0000r)) e asing in (~oo, o)

d yy
Bon ndlsu.e tCit io n:



Given that g(u) = 2tan (e*) — 2

g(—u) =2tan (e ™) - 3

2tan () - 3

— 20t (e") - § = 2[5 —tan 1(e")] - 3
—n—2tant(e*) — =

= 3 — 2tan (") = —g(u)

q is an odd function.

Also g'(u) = % > 0,Vu € (—o0,00)

.. g is strictly increasing on (—o0, 00).

79. Let f be the function defined by
-1
Flz) = { 22_9Jz—1|—-1" 41

1 s
70 onrftfid toouus fo

xla flo vral xu >e s1 of x

BA. hiiheeeihibomn deecisaunu or tyl
ADC..T.huu cinonuiunss
X.= 1
no oausa=t1

SOfﬁlSIL(l) t'ﬁef



T
2 2741’ =
Hxi={ 3 : ==1

2t
t:—; = =i
To42r—3

z2+3z—x-3
=z(z+3)-1(z+3)

Lets Find

: iy - T
LHL ].'l.'l:l].z 1 m and RHL, ll]:l]_z 31t m

(z—1)(z+1) . (z—
z—1 (E = 1)2 :]lf?‘ (.."':

1
=>]J'J:ﬂm+
z-T—1

= 00 =
zsat T+ 3

~.LHL # £(1) = f(z) is not continuous at z = 1
z* log(eosz) £0

i f(x}:{ h—g{{l)ﬁ] = =
7 =

thenatz = 0, f(z)is

BA.dcoont ftcionntoiiunsu ou

AD. niof creunnttlnaﬁ)u(i]a'(fagﬂgpl bsl,ebutdifferentiable

Sonlsu. teo

tCion:



2
]_']JI[: )D.ﬂ:z) = ]jm: 30 %

T zlog(cos x)
=limz ,p — Togl112)

=lim, ,5z-log(cosz) =0-logl =0
~limz o f(z) = £(0)
. f(z) is continuous at z = 0
flz +h) - f(z)
h

Now, lim, ,q

: h : K lo h
limy, o 2210 — lim, o 2L 2

- k2 log(cos k
limp, o ~— 5" — 0
.. f(z) is differentiable at z = 0

4 —coq‘.r{—v’g

fley=422-1 —vE<z<+6
Af. k 2 is the Aumbef®f pGifts whe re f(x) is not differentiable then k - 2 =

8l.
AD.013

CB..

Sonls.u tCio n:



Here f(z) is continous ¥z € R
NowAtz = —v/5

LHD=0

RHD =2z =-25

= f(x) is not differentiable at x = —+/5
Atz = V5

LHD. =2z =25

RHD.=0

= f(x) is not differentiable at x = /5
=k=2

k—2=3-2-0
Ifz\/1+y+yy/1+x=0,then
692-)?{)%137/)(

B. [+(1x+ Xx)2

Sonls. 1tC+x

uio n:

dy

dz



Given, mv/1+y+y1,fl—|—m= 0
= TN/ lty=—u/1+=z
= (z,1+9)*=(-y/1+=z)

= ! (14+y)=v*(1+2)
£1 2 -y =y'z -2y
= (z-y)(z+y)==zy(y—z)
= rt+y=—Ty
= z+ytzy=0
— y:l_l—’__’l__z—1+T1x

Differentiating w.rt, =

dy 1
dz (Lez)?

Ify = tan~! ( ”E_: ) , then y'(1) is equal to
1+x73

&8' -101/

3. 2

B

AD .
Sonlist.qlmo n:

Differentiating w.rt o

/ _ dy
y(z)_a_l}:xﬁ_“zz



Az — ""Tz, 4 (tan~!(cos /) + sec!(e%)) =

.
g

aon [su. tAio n:

% (tan ' (cos /T) + sec '(e”))

D e e e I e
= e () t e

w_:!

but when r = =

1

L
m

2{"(.".'2"3 1 . . . .
he maximum area of rectangl e inscribed in a circle of diameter R is

b 12

2/142
ADn.Rs. B/8



Aoclcuotridoinn:g to question,

S
A B
d, d,
D =
Diameter =R

Diagonals, d; = dy = R

1
Max Area of rectangle (any quadrilateral) = Ed] x da
2

1
=— xRx BR= —
2 then f(x}is
lz—1]

inn (=) t, ion)(Z2zeox)) =

B6iboan 'ilnﬂ%éﬁ?t%]g
cecr 1)
B 109,000 (02,
ADdd
Isu. tDio n:

© ,



5 2> 1
Given — I
- f@) —z+1
] |
=
1 1
= T>1
f(z): :1 321 -
—;+?, T <1
1 2
f! _ F-i_;! 2:21
= ms A&
2=z
] o 3:_:’]-
f(z}={:;_ ;
=

By observation, f'(z) will be

-+ rh +

1 2

o+

gin (0 12oulnu,im0,0)) (1
BnadeEady o nert raséi?nid%%ng%l}u nits) of the cylinder which can be inscribed in a
BAsp7.neTih sm(we 2

AI?‘IC'"82rF33fm/n
3

m//\/33

Sonl8
%utB&on:



= V =144nh — Zh% = 9L — 1445 — 37 p2
= B =0= 1445 = Zp?
= h?’—48x4=h—28y3

122 —r2 4 48 = 72 — 06

Volume = 7r2h = m X 96 x 84/3 = 768+/3w cm®.

AD 7 ++n), 20gl <e mt <ad me/ b2y, wthieth t atnhgee pnots aityilvtheexgetoraxaldtdicX(tywgid), tohne

00

(8Ba8styiihfe=t a 1n t
C 2
((73s

g... 42\V32))
Bon.234

Gils.8u ventCi oeng:u ation of curve



x — 12(¢ + sintcost),y = 12(1 + sin¢)?
Differentiate w.rt ' £,

dr
— =12(1 + cos®¢ — sin?t

d. d
=l 12(1 + cos 2¢) and d_i

di
= 24(1 + sint) cost
dy 2(1+sint) x cost

dr 1+ cos2t

2 periv seerctonadl ,a tnhgelne tihs e3 rOad. liuf tsh oef stel

0
pRecthEigt piddseatudct t ihsee io nrfac artgec aoositfien gis a 2t Oth cem r aatned o ifts sem

/ csm/esc/sec

ec
cm3
Sni.é tBO cm
Loeuio
't

Tthhetl Ber bdenna,u r i=she 2 o sOfe ttahmne ic-vBoenret iacta tl iamnegl a te.nd r be the radius

wd ¢




dr _ 2 ndd
= E_QOSEC SE

dr o
= 5 —=20sec’30° x 2
[-0=230"and £ =2

dr _

4 — 160
= G =20x éfzfn%lg%l/gn_fo?' tﬁ%]‘{:surve y = (x —a)n, where nis odd integer and n >
BA((Oa, )
B99i he point
(NO,,0)) n0a

B%nls.ouAe of these

tion:
Here % =n(n—1)(z —a)"?
Now, %" =l=z=n

Differentiating equation of the curve mn times,

d"y
— —nl
we get, i mnl

d"y
¥ dgn

£0ana =¥ g

atr =a FZ

where 1 is odd.
Therefore (a, 0) is the point of inflexion
| fsabiobptt)) —at 4 t5im0.e I tf pof (0a) c =er t8a5in0 ,m thoeuns eth sep teicmiees a sta v
dp(t)

8ql. Tth?eﬁpopu

Abeuca
B.. [2olmn n €18 zero



(n18

BCsh/u. 2A18
Gonivlenti o dnif:f erential equation is

dt 2
= 220 _ 1900 — p(#)]
- 22 __

Integrate both the side, we get :

dp(t)
2[ e =J &
Let 900 — p(t) = u = —dp(t) = du
g [ du
Wehave; 2 [ = [dt = 2lnu=t+e

=  2In[900 — p(¢t)] = t + cwhen ¢t = 0, p(0) = 850

2n(50) =c =2 [m(220)]| =+

= 000 — p(t) = 50ex

= p(t) = 900 — 50e?

letp(t1) =0

0 =000 — 50e¥ ..#; —2n18
A92:rx;:T_i51§ixT+ 1/2log(x2 + 1) +sin

(x) +c
-1



(xx) + +C

B.. xx-tlloologggjbgmgg«zﬁm}) 1) ‘_1$if))+ cc

taann-1(
X

BQ[JS.EDio n:
An
I=[(52)de=/(1-Z2)dz

=>-I=f1-d':r—f[:312dz
(z+1)
z(z2+1)

2 -1

z+1 A Br+C
eb—— - — g
z(z2+1) = 2+ 1
= (z+1)=A(z*+1)+ (Bz +O)=
= (z+1)=(A+B)z*+Cz+ A

On comparing coefficient, we get

A+B=0,C=1A=1
=1

1 (1—=)
sI=z— | —dz— d.
T fz:.: /.z“"+1 T
1 1 2r
I=z-—1 - dr + — dz
= 1=z-loglel~ [ e [

1
= IT=z—log|z| —tan 'z + Elog(z2+1)+c

Jvz+vzt+2dz =

933 (z+ V2 +2)*? - 2(.'.5' + \/:..-2—+2) o +C

At(srvai2)” 2+ ve2) 1o

B. 3/2 1/2
(z+xfzr?+2) —2(:.:+v’z2+2) +C

C.



(z 3 1..*1112)3 Li]
- +C
3T TE 2

Bon. lsu. tDio n:

A
[V + Vet +2dz

T+vVE2+2=t=z+/z2+2=14¢
V2 4+ 2=z
=z +2=t'+z2— 2z

] 42
= = dx = =

It

£ 12
t; dt:f(t2+t—29)dt=t_—3+(j

|y
L ]

6
He= " @

B (znfz‘*—m)? 6 -
A948YFheéB ue of [etanB (secB - sinB)dO i s

P. BSRUR0RIgNO sedfc +cc

tan®

B..

An (cssBB+ + + csinB) + ¢

ion:
0

Solsu.tD



Let I = [e'2%(secd — sind)dd

Puttanf = ¢ = sec? @df = dt = df =

= S _dt
=I=[¢ (v‘l+t2 m) e

= ) 1 - t
=JE (m {I+t’}m) &

Integrating first part by parts we have,

= —L_e + [—L_.e'dt

1+ (L)

t ¢
— e'dt + ¢
f (1482)*"*

I O e BB il
0 (2 4a?)(z*+b)
_mab
A5atb
—ab_
C 2ar)

B. 2ab(atb)

w(a+b)
2ab

A ion:
Bonlsu. tC

o 1
I:f., (z=+a==]|[x==+bz]"‘"II

dt

1442

1 © (22 +a?) — (22 +17)
I=a.3—b2,/u. (z2 + a?) (22 + b?)

g f‘” i e i
al—8 Jy (22482 (22 +a?)

ety 1 [1m1£_£tan-1£]°°
at—b | b b a al,

= 1 1 ™ 1 w
Cat—p? EKE_EXE

= 1 a—=b
" (a+b)a—b)| ab
k.3

S D)




he value of definite integral fuﬂ2 log(tan x)dx is

Rog T

DC.. it/
A.m/24

Sonlsu. tAio n:

Let I = [? log(tanz)dz.__ (i)

By applying property,
fbf{zjdz=fbf{a+b—m}dm
I= j;i lug(tan(g —m))d:r
I f% log(cot z)dz . . . (ii)
0

Adding Eqgs. (i) and (ii)

4 e f ’ [log(tan z) + log(cot z)|dz
0

21=fﬁlog1dz=n
[i]

fﬁ log 3x?
5 log 3z%+log(588—84x+3x2

jdtisequmto
8B7..12

AD.1/ 42

Sonls.u tAio n:



Let

L log 3z’dz ;
I=[; log 32 } log(588 84z | 32%) =

_fg log 3z%d=z
~ Js log3z2 +log3(14 — z)2

- j‘g lo-g 3(14 — z)%dz
~ Js log3(14 —z)? + log3(14 — (14 — z))?

U;dszﬁiz}

9 log3(14 z)dz .
I= f5 log 3(14—z)? log 322 =

Adding Eqs. (i) and (ii), we get

7 9 log 322 + log 3(14 — z)?
N ‘,/5: log 3(14 — )2 + log 322

9
21:[ dz=9—-5=4=1=2 )
5 isequalto

zsec :-l—tanz) dﬂ;’

BA.. Thelntegralf (z tanz+1)?

z2

08  ztanzi1 +c

C.. 2 loge |xsin x + cosx| + ¢

— ez 1 2log, |zsinz +cosz| +¢

z*

—= — —Qlog,_ |rsinx +cosz|+ ¢
ritanr-1 gf| + j+

éclgls u. )WtCi eo nn:o te that



%{z tanz + 1) = zsec’z + tanx
.-.integrating by parts with 22 as first function, we get

I_f gzsecgz'+tauz
& (ztanz + 1)2

1 1
S [ e ) e R
=% ( xtanx«l-l) fﬂz( zt.:zmz-{-l)dI

L z? TCOST

~ ztanz +1 fzsinz+msz
52

Cztanz + 1

+ 2log, |zsinz + cosz| + ¢

( %{zsina: +cosx) = a:cos:n)

oo T 5 ::—:L: equals to
£99$2 /1177

B
Sonls tA7

AD. 4
uion:

SR [{3 21[3’«2’;3.2]} [(4 2)(424244.2)

(312)(312*-3.2) | | (442)(4* 422 42)
(n—2)(n* 12" in32)
(nt2)(n*+2°-n2)

o ME =B Mo (n—2)
_:P-I»E'u[{3+2)(4+2} ......... (n+2]]
(32+22+32) (£ +22+49)....... (n? + 2% +n.2)
(BP+22-39) (£2+22-42)........ (n? + 2> —n.2)
= [t | [t e ]

=2
T



= sin(1+z)+ain(£+z)
'Jra 4 4

0 cosr+sinx

dr =

BiaBf{32V22

A../AN2 2

VtBio n:

Sonlsu

sin(% +z) +sin( 2 +z)

CO8 T45in T

dz

Let I = ff

an';"ﬂ 5‘“(% )*“‘(T’r I)d:r

Sin 4cosT

( 4:) sin(::—'l:l:)d_

anjn"ﬂ o
cos T4sinz

Now I+ 1 = frﬂ Sm( Iz)d;z:

COST-HsinT

r+-Lsinz

S N e i VA
xe.c Ttsh tehne, tahree av aulnucel oosfed m b
AthO e c. Trhvee In yi =e y1 =+ m4dxx -bis isy linesx=0,y=0and x=3/2 and
11 2
333u
£B..11374

Sonls3u. tA/7

ion:



Given,y =1+ 4z — z2

d;
i Ey =4 — 2z = 0 = ¢ = 2[point of maximal]

= UYpx=1+4x2-4=5

whesrdphhécording to question and above i nformation

= If y = mzx bisects the area bounded
= A;=A4

3/2 3/2
= f (1+4z—z:2)dz=2 mzdz
0 0

3/2
= z+2m2—§}: — [mmz]gfz
=>E+2><E—E l=m><E
2 4 8 3 4
13
™=

f ath, ec, cbo aorred iinna GtePs, taecernilesfeergadrepahedaies ax + by + ¢ =
R0OG2 1i.t Ih
C.2

ADn. 1N/o2
s. Cne of these



Goivluntion, c:, b
é c ecco2 ar=d ianbg. ..iae in GP

t(o)rq uestion,

¢
(073)

"b

o B

0.0)% ('E D) &,

a <
‘o
“o

. Areaof AOAB = ‘% *x OA x OB‘

1 —C —C
)
T
— = x < — _[byBq. (i
A103 3Theaurneat seﬁ‘tlos%[(?bg t(h)c]e curve sy =x3andy = Vxis

C...55//.4 s iitsi

2 5qqg.. u
éDn. 51681yhusinitt s

GolsutCi
Biovtehn ¢ ocnu: urrvveess i natreer ys e=ct xs3 a atnd

S x=y0=Vanxdx=1



(0,0)

Shaded region is required are a

A104 4The area of the region bounded by the curves x=y2 -2 andx=y s

el el 2 5
H“H

7

AD.99//2
Goivlsu.Centi,onx=:y2-2and x =y.

Sn




On solving, z = y* — 2 and z = y, we get (—1, —1) and (2,2).

Area of the shaded region,

Afydyfy*zdy

y ¥ 4 8 1 1
(55 - (-39-Go3)
10 T 27 9

"% fiea bounded by the curves y = ax2 and x = ay2, (a > 0) is 3 sq units, then

ais
t1hOaidluBtdo a
B:.12//33
An. 14

DC
Woelsu htBaio vn

e:g
Enudt tx =e vaayi2vex2 ....(i)

3 lu .g..?..(fyi =) by Eq. (i) in Eq. (ii), we get

h .th \-.'l‘l‘."'
[-Y=ax-
K G
ﬁ (=)
i 4 a
A
\10 P »X
W




r=axar*=zd®—z=0

z(za® 1) ='[l=>:.:=ﬂ,%
when,z=0=y=0andz = % =y = %
Here, points of intersection of curves y = az?
and z = ay? are (0,0) and (1, 1)

Required area

=[50 [fx(=) — fi(z)ldz

] 1 21
SZE—EZ}-‘B = :j;,gaz:]_
e e e |
2 ldt ion of the differential equation (x + 1)dy/dx -y =€
(x+1)2is
3x

A10 yb =Txe (sx+ +11)e)3 +x + e 3Cx
B..3y= +C

Sy

e.'LT
ADA! Yse- 3= 3(x+ 1)+C
Solu. tCio n:



; dy pi 3y
GIV&“,E—Z—H—E {I+1]

Above is linear differential equation of form

d;
Ey+Pz=Q

IF — e Piz _ 50z _ - (iz) _ 1
1+z

=> Solution will be

y-IF = fQ-IE‘dae
v =fe3"‘{:c+1}x [liz)dz
y o :
¥z + e
2 _orio [oo=30]
= (cos x - 1) loge 2, theny
A1027s. If
inx
D. 2simie 205714925, 2 = 2
C... cosx
B
Ascosx+
Sonlu. tAio n:
dy

= — ylog, 2 = 2"*(cosz — 1) log, 2

This is linear differential equation

IP. —e bu2fe_ kel _os

then general Solution is

y2 % = [27 728 (cosz — 1)log, 2dz + ¢
Mow letsinz — & = £ = (cosz — 1)dx = dt

2 =r=lleg‘qﬁjﬁ”a_':h‘,—I—.*:

R F=21e
.-.1\':2:“""‘:2:
sy =240% 4 DT



leta=i-k,b==zi+j+(1-z)kandc=uyi+zj+ (1+ z — y)k Then, [ab c] depends on

Bndis
thxyh x
B@l%eiu tDerand xnoyry

ion:

Here, [abe] = |a - (b x )|
MNow, according to question,
1 0 -1
T ="z

y  1+z—y
=11+z—y—=z(l—-z))—1(z* —y)
=1+z-y-z+z* -z’ +y

=1

= Independent of z and y.

[a Be]=

ns eBérk; & ainll yth atehn reda pst
Ae dt . ctor of etGaneCiéha.i ItafinEog 3dle i:vE2lodma8vih:od 2ne ivAnetDcetrionnr atslh loyef trAha,et
Le09iBiEdemet ABeB

D FGsi A
at+bic
V73

© G—2b+32
2

i12b+3¢
2

d—b+3¢
3

HB!srutD

5ge iwone :are given that



—

— —
Now P.V of Die OD = %

243

—  —

— 50E - 20B
3

» -
5{ﬂ|55;3c} _2%

-+ T .= = A
— — - e
:opza_‘;*_hﬁp_v_ .pr-lsa_b;i

110, fd=2i+j+ 2k, then the value of

i x (@ x 3)]> + |3 x (@x J)° + |k x (@ x k)

is equal to
AD. 118792
CBA...1

Sonls.0 u tBio n:

ix(@axi)=(i-i)a—(i-a)i=j+2k
Similarly, j x (@ x j) = 2i + 2k
Ex(@xk)=2i+j

= |17+ 2k + |21 + 2k + 27 + j?
=5+8+5=18



fiejoining (3,4, 5) and (4,6,3) on the line
C.. 24n1. //inTghe dnedla(2E mOinbyeicio oln

fol st n
o 333
B.i
Son 1/
.Jlsu A3 tion:
AD. 8
We know that, projection of a on b is given by projection, |a| cos# = {T];T)

Let line joining points (3,4,5) and (4,6, 3) is L; and line joining points (—1,2,4) and (1,0,5) is La

Li=i+2j—%
Ly =2i-2j +k

- Projection of L; and L, — -tz
|Lal

B ey

T VA 3

AdtP%FTiRone sanig 3 +le mbe t+w Senen =t h=e li 0,n6ens w m -h 2sne [d +ir e5¢c/mtio =n c0o

211:03 1(%) °
C == 1(‘%)

Tonhls. eu tgiio vne:n equations are

B



+0 ...(l) = .(0)

£§l6+mm + 5w e2 n=al

Prdga@mgi)n m =ld§ﬁ?own
n-nn 2 3nlin-+),

i- O(l. .i 5.

Tent6 (=3 - [-5n)=0
w & =nl-n [5) B)n 5l(-3
(2 , uut ltiing—l=n -
ffll =i sare2,1n,els. a, rwe —-n, =2nn2m - n

en, t - thheempo2.

nTh au-*l%h ,ctéegq bnpr tlgoehtqﬁ)nﬂfn?(zmﬁ,é e%l oeﬂ?ﬂ%w on liin

I

H enncde -, r

S

A 7% v{_TheangIe{;‘

between the lines is given by

1 -2 2 1 —1 1 -1
Rl — = e = E s s

V6 VB VB VB VB B 6

Lo
f=cos '| —
RS (e&e} ae pgllaen beis Pe. Tcthoern o wf thhiec htw oof tphl ea nfoelslo xw —in 2gy p —oi 2

Ale}(? g ’11’[/—2 ZPeO/l;xazb)cu’[

aD. ((0-.,, - 2)

Sonls4utBO0io n:



Giventhat Pz —2y—2z4+1=10
P:2r—3y—6z+1=0
Equation of plane bisectors

2r —Jy—6z+1

z—2y—2z+1’_

VI+4+4 V2 + 3 +6°
r—2y—22+1 2r — 3y — 6z +1
3 =+ 7

Since a;as + by by + ¢35 =20 > 0
.. Negative sign will be taken for acute bisector

=Tz — 14y — 1424+ 7= —[bz — 9y — 18z + 3]
=13z — 23y — 322+ 10=0

1
(— 2,0, — E) satisfy it

bom
Q.Iflais tehe raaamuigefrimpen2,)
Fg B do /8 . . .
a ob tt ep Noi.n Ltet aulia n ttoh eths_lein elsa PnNe xa n+d y P +
Mma. Let tlhe fc[)}ot oﬁerpend?cp rrefrg a poin {Waetbee?thiarpaig%t yP+Q
tihaeOsisechah mis eeeqtusa
DC... 1V3V/25
BA
Sonls./v C2V3
A
L ae =
= N(),0,-2)

=
b =1 k



P(1, 2.-1)

_I
N(:'ﬂ U. _;‘I-]

— =
PN-b =0
wAi-N=0—-1)-0=2A—1
= N(1,0,-1)

—
s

=i+j+2%

Now,

P{1, 2;~1}

=p=—1
= Q(_l)n'l 1:]

= o =B L L
PN =2jand PQ = 2i +2j — 2k

|
= CcoO8a = —=
V3



ie tf un ctio
Bmtﬁémoﬁdbjemtmmwﬂmconstrairiwst(seoils 3 and the number of parameters to be

DC. tt
A ﬁ\l%ﬂggglnufttihaaen@ aistbemmebvrebslemrcta o innri ennutmedbeimr

%&R&lé)ltoimne i pserodb na bniulimtyb oefr goeft ptianrga m10e tiner as ,s wineg Inee tehdr oawtle oa

S

ts
C..11/6Th

B 11//98

5

T

SotuwatB
Nol, inounut:mcobmere osf = ca 2s1e6s of getting 10 from 3 dices in single throw are



Casel: 1+3+6 — outcomes =31 =6

Case2: 1+4+5 > outcomes=31=06

Case 3: 2+2+ﬁ—>ouicomes=% =3

Cased: 24+ 345 —outcomes=31=6

Case 5 : 2+4+4—>0uicomes=% =3

Case 6 : 3+3+4—>0utcomes=% =

Favourable outcomes = 27

&=

. Probability = 2 =

= (z+24)(z —20) =0
AT1 In a binomial dig’tﬁb%]tion, the mean is 4 and variance is 3. Then, its mode is

CB...7.65

AD. 4N

Sonlsou. tCne of these

ion:



Mean = np =4
Variance = npg =3

3

Mow, Mode of Binomial distribution is given by (n + 1)P
Case lif (n + 1) P = Integer(I), then Mode = {I,I — 1}

Case Il If (n + 1) P +# Integer(I + f). then Mode = {I}

AplIfaobdi®mt Obth bfaaaitbl aiillm inteymw teh dcaoitam cteeplryot,an tiehnne et p lwercoiltblr aola
AD...00.11

.09
Egn (Is.8Tu D91

S
htio e nel:e ctronic component fails when first



Let F be the event that a new component will last for one year, then
P(E) = P(F)- P(£) + P(F)P (f)

[Total probability theorem]

— 0.10 x 0+ 0.90 x 0.99 — 0.891

119. Given below is the distribution of a random variable X

X=x [1]2]3]4
POX=x) | A [2% [ 34 [ 40,
BA (X<3)and B =

Son 355 7fs:y. tDion:

DC..4
A

nena: =

For a distribution of random variable z, « = P(X® < 3) = P(X® =1) + P(X° =2)

=A+2A=3)
andf=P(X°’ <2)=P(X*=3)+P(X"=4)
=32+4A=3)

a:f=3:7 tOhOe mpaagrekse. dA n puamgeb eisr cohno tsheen paat grea nisd eogmu. T

Atl?\?gng)]%gggdgd)g feﬁ]ggléigaiitnss 0 1f0

BE..71/11//25



eef =ion: 0aumbe

Aoss. tB
$(Slu) ab nactu. tymhs be = les
hragahetadguitr alnrbnuedm eo noidkeeser of w
Tthghu rd iissg tith ru r otwf toh de idgiigtsit ns uomf tbheer ms oarr kthedre neu dmigbite
a

at+b+c=90<a,bc<i

. n(E) = Number of favourable ways
= MNumber of solutions of the equation
— %3 ln . Un _ 5E

.". Required probability

My _ B i
~ m(5) ~ 1000 T TW-

,if P(A) = P(A/B) = 1/4 and P(B/A) = 1/2, then which
etn tadrneuneBt?

BB B¢y Algi@eindoe d
2

f)t = 3he 1se
AD..
PNBDné o
Sonlsu.o

tion:



)

———

I==]

o
|

b | =t
4

-

c

=
|

| =

i
—1PBnA) =1

A P(A)
A 1 P(ANB) 1 1
PGJ=1$IW;_I¢HE=E

P(ANB) = ¢ =P(A)-P(B)

.. Events A and B are independent.

Ay P{ANB) . P{A)P(B) _ 3
m“P&)—:w;— PE) 4

ang P (B) = 2E0K) _ PEIPG) _ g

N P(A) ~  pA) 2



